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to lower a hypertensive’s blood pressure 


It is desirable to 


1. reduce blood pressure to near-normal or 
normal levels 


2. alleviate hypertensive manifestations 


3. improve patient's condition even if blood 
pressure is not markedly altered. 


These objectives are now attainable with Methium 
an “orally effective ganglionic blocking agent.”! 
The clinically significant drop in blood pressure 
usually results in disappearance of subjective 
symptoms such as headache, dizziness, fatigue, 
palpitation. 
Methium is indicated specifically in cases of 
severe hypertension unresponsive to the conven- 
uonal therapy of bed rest and sedatives. Once 


lower blood pressure levels are reached and main- 
tained, the slowly increased Methium dosage can 
usually be stabilized and benefits sustained for 
prolonged periods. 

Prior to treatment each hypertensive should 
be evaluated individually. Therapeutic response 
to Methium varies. It is a potent drug and should 
be used carefully. In the presence of complications 
such as impaired renal function, coronary artery 
disease and existing or threatened cerebral vas- 
cular accident, caution is particularly indicated. 
Complete instructions for prescribing Methium 
are available on request and should be consulted 
before using the drug. 

Methium is supplied in both 125 mg. and 
250 mg. scored tablets in bottles of 100 and 500 
1. Grimson, K. S., et al.: J.A-M.A. 149:215 (May 17) 1952 
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epo-lestosterone 


Each ec. contains: 

Testosterone Cyclopentyl propionate 
mg. or 100 mg. 
Chlorobutanol 

Cottonseed Oil 

50 mg. per ce. available in 10 ce. vials 


100 mg. per ec. available in 1 ec. and 
10 cc. vials 


The Upjohn Company, Kalamazoo, Michigan 
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From Early Childhood to Ripe Old Age 


An Orange a Day 


eaten whole for its Protopectins 


Because of their desirable 
behavior within the gastro- 
intestinal tract, the protopec- 
tins can be of benefit to 
everyone —from early child- 
hood to ripe old age. Con- 
verted to pectin within the 
stomach, the protopectins 
tend to lower the pH of the 
intestinal contents, thereby 
promoting better absorption 
of certain noncaloric nutri- 
ents, aid in the removal of 
toxins and harmful bacteria 


when present, and contribute 
to better intestinal evacuation. 

These benefits can be de- 
rived from oranges only when 
the fruit is eaten whole, since 
the protopectins are found 
mainly in the fibrovascular 
bundles, the juice sacs, and 
the albedo, the white mem- 
brane under the skin. Orange 
juice contains comparatively 
little protopectin. 

“Eat an orange a day” is 
sound advice for your patients. 


Sunkist Growers - Los Angeles 54, California 
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to prevent attacks in angina pectoris 


Nocturnal angina pectoris (as well as day-time 
attacks) responds gratifyingly to Peritrate. 
Investigators report that in patients on Peri- 
trate “insomnia due to pain was much reduced 
and they were able to enjoy reasonably good 
sleep.’ Others nad less palpitation during the 
night “and were able to sleep on the left side” 
which they had been unable to do prior to 
Peritrate. When required, an extra 1-1! tab- 
lets taken on retiring brought ‘striking relief.” 


Prophylactic Management 
Peritrate—a long-lasting coronary vasodilator 
—prevents rather than relieves attacks. The 
prophylactic action of each dose lasts 4 to 5 
hours. One to 2 tablets of Peritrate, taken 3 to 
4 times daily, can... 


Peritrate 


BRAND OF PENTAERYTHRIT 


1. reduce the number of attacks and 
2. reduce the severity of non-preventable 
attacks. 


Effective in 4 out of 5 Patients 
Fewer or less severe attacks occurred in 80% 
and 78.4° of patients,” and in the majority 
the need for nitroglycerin was reduced. Clini- 
cal improvement has been verified by EKG 
findings and exercise tolerance may improve 
measurably.” 


Available in 10 mg. tablets in bottles of 100, 
500 and 5000. 


Literature and samples on request. 


1. Humphreys, P., et al.: Angiology 3:1 ( Feb.) 1952. 

2. Plotz, M.: New York State J. Med. 52: 2012 ( Aug. 
15) 1952. 

3. Perlman, A. Angiology 3.16 (Feb.) 1952. 
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A drug of choice in tuberculosis 


As therapeutically active as streptomycin, CRYSTALLINE DityDROSTREPTOMYCIN 
SULFATE MERCK is less toxic to the vestibular apparatus, minimizes pain and 
swelling on injection, and may be used even in some patients allergic to 
streptomycin. 

This preferred product is available in dry powder form and in convenient 
ready-to-inject form as SOLUTION OF CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK. 

PARA-AMINOSALICYLIC ACID MERCK (PAS), when used in combination with 
CRYSTALLINE DiHyYDROSTREPTOMYCIN SULFATE Merck, prolongs the effective 
period of antibiotic therapy by inhibiting or delaying the development of 
bacterial resistance. 


Crystalline Dihydrostreptomycin 
Sulfate Merck 


MERCK & CO., Inc. 


>.. 
Research and Production 


for the Nation’s Health \ RAHWAY, NEW JERSEY 
iosioee tn Canada: MERCK & CO. Limited—Montreal 
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unusually effective in infections 
of the gastrointestinal tract... 


is indispulably the drug of choice | 


in typhoid fever and is considered by many 


lo be useful in other salmonelloses 


outstanding in acute Shigella dysentery, CHLOROMYCETIN 
permits immediate treatment regardless of dehydration and 


provides rapid relief. 


exceptionally well tolerated, CHLOROMYCETIN (chloramphenicol, 
Parke-Davis) is noted for the infrequent occurrence of even 

mild gastrointestinal side effects, an important consideration in treating 
infections of the gastrointestinal tract. Although serious blood 
disorders following its use are rare, it is a potent therapeutic agent, 
and should not be used indiscriminately or for minor infections — 
and, as with certain other drugs, adequate blood studies should be 
made when the patient requires prolonged or intermittent therapy. 


Chloromycetin is a notably effective, well tolerated, broad spectrum antibiotic 


| 


. 
CAN 
ER 


in acute or severe Re 


congestive failure j 
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SODIUM 
a diuretic of choice ; 
subcutaneously, intramuscularly, intravenously 


‘“*.,. Mercuhydrin produces substantially the same amount 
of diuretic effect, when given by intravenous, intramuscular 


or subcutaneous injection.”* 


Unexcelled for draining edematous tissues, well tolerated 
locally and systemically, MERCUHYDRIN is an agent of choice 


for initiating diuretic therapy. 


MERCUHYDRIN (meralluride sodium solution) is available in 
l-cc. and 2-cc. ampuls and 10-cc. vials. 


*Marsh, R.; Greiner, T.; Gold, H.; Mathes, S.; Palumbo, F.; Warshaw, L., 
and Weaver, J.: New England J. Med. 247:593 (Oct. 16) 1952. 
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RECORD FORMS FoR EVERY PRACTICE 


ANNOUNCEMENTS 


BOOKKEEPING SYSTEMS 
PATIENTS’ RECORDS 


LETTERHEADS 
ENVELOPES 
PROFESSIONAL CARDS 
FILES AND SUPPLIES 


For 25 years, the trade mark HISTACOUNTs has symbolized Ameri- 


ca’s largest printer catering exclusively to the Medical profession. 
CATALOGUE HISTACOUNTe® stands for highest quality at low prices, With an un- 
conditional money-back guarantee on every item. 


iPROFESSIONAL PRINTING “COMPANY, INC. 
1202-208 TILLARY STREET BROOKLYN 1, N. Y. 


Gentlemen: Send literature and samples of “Histacount” Record Forms. 1 


My specialty is: 


Stationery Products 


Also send literature on the items 
L) Bookkeeping Systems 
that are checked at right... [] Files & Filing Supplies | 
ATTACH THIS COUPON TO YOUR LETTERHEAD OR RX BLANK H-4-3 § 


EVERYTHING FOR YOUR OFFICE WITHOUT LEAVING YOUR DESK 


SEX EDUCATION BOOKLETS 
UESTIONS A Series of Five Modern Booklets 


Wholesome home life, char-e FOR YOUNG PEOPLE 
acter training and accurate 
answers to first sex questions by Thurman B. Rice, M.D. 
are fundamental. 

* THE STORY OF LIFE Written by Dr. Rice, physician, 


For boys and girls, ten years public health official, teacher and 
of age, telling them how the ‘ 
young come to plants, ani- father. Frank, but not sensa- 


mals, and human parents. 


* IN TRAINING 
For boys of high school age, : 
interpreting their adolescent’ principles are maintained. These | 


development in terms of ath- 
letic and other achievements. pamphlets may first be read by 


tional. Progressive viewpoints 


stressed, while fundamental 


* HOW LIFE GOES ON parents, then given children 
For girls of high school age. according to age. Attractively 
Their role as mothers of the ; 
men of tomorrow. printed. 

* THE AGE OF ROMANCE — 
For young men and women, 25c each. Complete set of five in spe tal filing case, $1. 25. 


dealing with the problem as Heavy paper covers. Illustrated. 
a unit for both sexes. AMERICAN MEDICAL ASSOCIATION, 535 N. Dearborn, Chicago 10 
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diabetes detection centers ! 


“The ideal detection center is 
the office of the family physician.”’ 


Increasing experience in diabetes case-finding indicates that 
intermittent surveys and mass screening drives, although useful, have 
certain limitations. Getting and others,” in evaluating a community 
detection campaign (well publicized in the area), report that only 59% 
of persons accepting the free testing materials actually performed 

the test. Only 24% of those with positive results sought medical advice. 


To find the estimated one million unknown diabetics} and place 
them under needed medical care, the indispensable factor for success 
is the activity of the individual physician. 


1. Blotner, H., and Marble, A.: New England J. Med. 245:567 (Oct. 11) 195). 
2. Getting, V. A., and others: Diabetes /:194, 1952. 
3. Wilkerson, H. L. C., and Krall, L. P.: J.A.M.A. 135:209 (Sept. 27) 1947. 


DIABETES DETECTION IN DAILY PRACTICE — 
a nationwide poll 

To assist in the compilation of nationwide data on diabetes, 

gained through the experiences of private practitioners, Ames 

Company recently mailed a questionnaire to the medical pro- 

fession. Your reply will become a vital part of a statistical 

study to be published on the results of this questionnaire. 


AMES 
COMPAN N (ay Elkhart, Indiana Ames Company of Canada, Ltd., Toronto 


makers of CLINITEST® Reagent Tablets 
for detection of urine-sugar 
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RENAL MEDULLARY NECROSIS 
Hk PATHOGENESIS of renal medullary (or papillary) necrosis is still 
quite obscure. The lesion has all the earmarks of an ischemic infaret, in the 


absence of obstruction of a major blood vessel. Furthermore, the necrosis never 


involves the cortex. .\n apparent counterpole to this lesion is symmetrical cortical 


necrosis, a pathologic entity for itself, which is commonly found in’ association 


with pregnancy and with acute systemic diseases of infectious or “hypersensitivity” 


nature '; experimentally, it is a consistent and major characteristic of the general 


ized Shwartzman phenomenon. Papillary necrosis, which may be unilateral or 


bilateral, usually represents a serious complication of pyelonephritis and is there 


fore most frequently encountered in patients sutferimg from diabetes or urimary 
obstruction, or both.’ Clear evidence of either of these two conditions was lacking 
in only 10% of the 180 cases published up to January 1953.4 

Knutsen and his associates * concluded from their study of 16 cases that, besides 


the “normal relative ischemia of the renal papillae and subjacent pyramids,” 


acquired renal ischemia from vascular disease was “the most important predispos- 


ing factor in the pathogenesis of the lesion.””. On the other hand, recent studies of 


vinylamine intoxication in rabbits suggested that occlusion of multiple small blood 


vessels, precipitated by the toxic-infectious process, played a major role.* The necro 


sis in the rabbits was preceded by a brief stage of excessive medullary hyperemia 


coupled with cortical ischemia, a picture reminiscent of the Trueta shunt.° Because 


of the difference in hemodynamic response between cortex and medulla, the medul- 


lary necrosis was not attributed to a nephrotoxic action but rather to acute tissue 


anoxia resulting from vasoparalysis, congestion, and roultiple thrombus formation. 


The characteristic lesion was an ischemic coagulation necrosis which showed strik 


ing similarity to the human variety. 


1. Bohrod, M. G.: Classification of the Histologic Reactions in Allergic Diseases, Am. J 
Med. 3:511, 1947. Campbell, A. C. P., and Henderson, J. L.: Symmetrical Cortical Necrosis 
of the Kidneys in Infancy and Childhood, Arch. Dis. Childhood 24:269, 1949. Forbus, W. D.: 
Reaction to Injury: Pathology for Students of Disease, Baltimore, Williams & Wilkins Com 
pany, 1952, Vol. 2, pv. 953. 

2. Thomas, L. M., and Good, R. A.: Studies on the Generalized Shwartzman Reaction: 
I. General Observations Concerning the Phenomenon, J. exper. Med. 96:605, 1952. 

3. Mandel, F. E.: Renal Medullary Necrosis, Am. J. Med. 13:322, 1952. 

4. (a) Knutsen, A.; Jennings, E. R.; Brines, O. A., and Axelrod, A.: Renal Papillary 
Necrosis, Am. J. Clin. Path. 22:327, 1952. (+) Glushien, A. S.; Reiter, M.D., and Fischer, H 

‘ Coronary Embolism (Intra Vitam Diagnosis) and Necrotizing Renal Papillitis: Case Report, 
Ann. Int. Med. 36 (Pt. 1): 679, 1952. (¢) Slipyan, A., and Barland, S.: Renal Papillary 
Necrosis: Case Report, J. Urol. 68:430, 1952. (d) Johnston, D. H.: Repeated Bouts of Renal 


Papillary Necrosis Diagnosed by Examination of Voided Tissue, A. M. A. Arch. Int. Med 
90:711, 1952. (e) Tamaki, H. T., and Whitman, M. A.: Hemorrhagic Papillary Necrosis of 
the Kidney, J. A. M. A. 150:1304, 1952. (f) Mandel.* 

5. Mandel, FE. E., and Popper, H.: Experimental Medullary Necrosis of the Kidney, A. M 
A. Arch. Path. §2:1, 1951. 

6. Trueta, J.; Barclay, A. E.; Daniel, P. M.; Franklin, K. J., and Prichard, M. M. I 
Studies of the Renal Circulation, Springfield, IL, Charles C Thomas, Publisher, 1947, 
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An exceptional case was recently observed by Whorton.” Areas of apparently 
early necrosis were seen in the severely congested renal medullae of a 73-year-old 
man who had suffered from carcinoma of the prostate. There was only minimal 
hydronephrosis and no evidence, clinical or histological, of bacterial infection. 
(Medullary hyperemia was a prominent histologic finding in four cases of Knutsen’s 
series.) The “hemorrhagic papillary necrosis” recently published as having caused 
death in uremia of a 7-week-old infant * seems to parallel Whorton’s case.“ The 
lack of evidence of bacterial infection at necropsy may, in both instances, have been 
due to antibiotic therapy. 

Recent descriptions of medullary necrosis occurring in. victims of epidemic 
hemorrhagic fever > seem to have a bearing on the problem under consideration : 
Pale yellow areas of ischemic necrosis are found in the midst of severely hyperemic 
and hemorrhagic pyramids. The cortex apparently shows far less hyperemia or may 
even reveal relative anemia and only “rarely” sinall foci of necrosis. The 
hemodynamic alterations in the kidney and in other organs are attributed to a 
generalized “capillary toxicosis” caused by a virus. “There is some histologic evi- 
dence for the assumption that the attack [of the virus| is primarily upon the vaso- 
motor nerves. .\ state of vasoparalysis is produced, with vasodilatation, capillary 
congestion, stasis of circulation, and subsequent hemorrhage.”~' Besides hemor- 
rhage, infarct-like necrosis would seem to be another end-result of this sequence of 
events, which is basically identical with the one postulated in the vinylamine 
studies ° and suggested by Whorton’s * and Tamaki’s * cases. 

The peculiar and intrinsic difference in reaction between the vascular beds of 
the renal medulla and cortex was reaffirmed in experiments by Block and others,” 
who found that medullary congestion may be tantamount to complete stasis of blood 
flow. The failure of these authors to find any permanent structural damage resulting 
from medullary congestion may well be explained by the fact that congestion in 
their rabbits was of relatively short duration and was incited by various types of 
nerve stimulation rather than by the direct inipact of toxic or infectious agents. 
Slipyan and Barland * have tried to relate the differences in vascular response and 
pathologic behavior of cortex and medulla to ditterences in embryologic develop- 
ment, the cortex coming from the nephrogenic tissue, the pyramids from the met- 
anephros. 

The “hyperemia” theory, of course, is diametrically opposed to explanation of 


medullary necrosis by ischemia resulting from occlusive vascular disease or from 


natural inferiority of the pyramidal blood supply, or both. While it is conceivable 
that each mechanism may apply under different circumstances, much further study 
is needed to solve this problem. Manper, M.D. 


Atlanta. 

7. Whorton, C. M.: Personal communication to the author. 

8. (a) Mayer, C. F.: Epidemic Hemorrhagic Fever of the Far East (KH) or Endemic 
Hemorrhagic Nephroso-Nephritis, Lab. Invest. 2:291, 1952. (>) Steer, A., and Hullinghorst, 
R. L.: Epidemic Hemorrhagic Fever, in Year Book of Pathology and Clinical Pathology, N. T. 
Karsner and A. H. Sanford, editors, Chicago, Year Book Publishers, Inc., 1951, p. 7. 

9. Block, M. A.; Wakim, K. G., and Mann, F. C.: Certain Features of the Vascular Beds 
of the Corticomedullary and Medullary Regions of the Kidney, A. M. A. Arch. Path. 53:437, 
1952; Circulation Through Kidney During Stimulation of the Renal Nerves, Am. J. Physiol. 


1692659, 1952. 
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HYDRALLAZINE (APRESOLINE") HYDROCHLORIDE 


Pharmacological Observations and Clinical Results in the Therapy of Hypertension 


JOHN H. MOYER, M.D. 
HOUSTON, TEXAS 


RELIMINARY observations,’ reported three years ago, indicated that hydral- 

lazine (1-hydrazinophthalazine ; apresoline®)* possessed certain desirable tea- 
tures as a therapeutic agent for the treatment of hypertension. It reduced the blood 
pressure, increased renal blood flow,’ and was effective following oral administra- 
tion. Since the original report we have extended our studies and now have available 
a longer follow-up evaluation (1 to 2 years). In addition, some pharmacological 
data have been collected concerning the mode of action of this compound. As the 
blood pressure is reduced, the heart is stimulated and cardiac output increases.* 
The latter response is the cause of some of the most undesirable side reactions and 
is probably a result of central stimulation of certain components of the sympathetic 
nervous system, since it is abolished by sympathectomy ° and ganglionic blockade.* 


The purpose of the present communication is to review some of the more important 


aspects of the pharmacology of this drug and to present results obtained with hydral- 


lazine alone (Group 1) and to compare these results with those obtained when 
hydrallazine is given either before (Group 2.4) or after (Group 2B) ganglionic 
blockade with hexamethonium.’ The majority of the patients in the present report 
had rather severe hypertension and were studied on an outelinic basis. ‘Vherefore, 


the problems encountered and the results obtained should closely parallel those 


which are met in general office practice. 


Supported in part by a grant from the Houston Heart Association and the M.D. Anderson 


Foundation. 


From the Baylor University College of Medicine, Departments of Pharmacology and Medi- 
cine; Dr. Moyer is Associate Professor of Pharmacology and Assistant Professor of Medicine. 


1. Moyer, J. H., and Handley, C. A.: Renal Function and Systemic Blood Pressure Changes 
Following the Administration of Hydrazinophthalazine, J. Lab. & Clin. Med. 36:969 ( Dec.) 
1950. 

2. Supplied through the courtesy of Dr. Jock Graenie, of Ciba Pharmaceutical Products, Ine. 


3. Reubi, F.: Renal Hyperemia Induced in Man by a New Phthalazine Derivative, Proc. 
Soc. Exper. Biol. & Med. 73:102 (Jan.) 1950. 

4. Moyer, J. H.; Handley, C. A., and Huggins, R. A.: Some Pharmacodynamic Effects of 

. 1-Hydrazinophthalazine (C-5968) with Particular Reference to Renal Function and Cardio- 
vascular Response, J. Pharmacol. & Exper. Therap. 103:368 (Dec.) 1951. 

5. Grimson, K. S.: Apresoline Conference, New York, April 3, 1952. 

6. Moyer, J. H., and Huggins, R. A.: The Effect of Gangliomic Blockade with Hexa- 
methonium on Some of the Pharmacodynamics of 1-Hydrazinophthalazine, J. Pharmacol. & 
Exper. Therap. 106:407 (Dec.) 1952. 

7. Schroeder, H. A.: Control of Hypertension by Hexamethonium and 1-Hydrazinoph- 
thalazine: Preliminary Observations, A. M. A. Arch. Int. Med. 89:523 (April) 1952. 
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METHODS AND MATERIALS 


Therapy with Hydrallazme Alone.—Sixty-four patients were originally started on orally admin- 
istered hydrallazine. However, 10 were lost from thé study because of movement from the area 
or failure to return for follow-up. Data on the remaining 54 patients are analyzed in the present 


report. Twenty-nine of the 54 patients were Negroes, and 25 were white. There were 10 private 


patients and 44 hospital outclinic patients. Five had previously been subjected to surgical sympa- 
thectomy. All of the patients had a control blood pressure of more than 100 diastolic and 160 


systolic. Patients with marked lability in blood pressure during the control period were not 
included in this study. The control blood pressure for each patient consisted of the average of 
repeated blood pressure determinations taken in the supine and upright positions several times a 
week for three to four weeks, during which time only placebo medication was administered. After 
the control studies were completed, therapy was started, the drug being given orally in progres- 
sively increasing doses. Early in the study the initial dose was 50 mg. with each meal and 
at bedtime Cevery 5 hours while awake), but because of rather severe side reactions this amount 
was decreased to 25 mg. This dosage schedule was followed for several days to a week and 
then the breakfast and night doses were increased to 50 mg. Several days later the noon and 
evening doses were increased to 50 mg, The amount of drug being taken was then increased at 
weekly intervals in this incremental fashion until a significant reduction in blood pressure resulted 
or side-reactions prohibited further increase in the dose. The blood pressure was always taken 
both in the supine and in the upright position. The post-drug blood pressure as recorded in 
the present report is the average of all values obtained following the titration period,*® the num- 
ber of observations depending on the follow-up period. The patients returned to the clinic at least 
once a week for examination, When there was any doubt that the blood pressure reduction was 
due to the drug, placebos were substituted for purposes of better evaluation. However, when 
the blood pressure reduction was predominantly orthostatic, placebo medication was thought not 
to be necessary, since this type of response could hardly be psychogenic in origin. Funduscopic 
examinations of the eye were made before, during, and after the completion of therapy. The 
following laboratory studies were performed during the control period and periodically after 
administration of the drug; blood cell count, urinaiysis, Fishberg concentration test, phenol- 
sulfonphthalein test, blood urea nitrogen, intravenous pyelogram, electrocardiogram, and chest 
roentgenogram. These tests were repeated at the completion of the study. 

Therapy with Combined Hexamethonium® and Hydrallasine—These patients were divided 
into subgroups (4 and B). Group 24 (Table 3) consisted of 20 patients who had previously 
received hexamethonium alone without adequate regulation of the blood pressure. Group 22 
(Table 4) consisted of 32 patients who were previously given hydrallazine alone and had failed 
to obtain a significant reduction in blood pressure without prohibitive side reactions. Eleven of 
the 20 patients in Group 2.4 (Table 3) had proved to be unresponsive to hexamethonium alone, 
and in 9 a significant blood pressure reduction was obtained with hexamethonium alone but it 
was felt that better stability and/or additional reduction in pressure could be obtained with 
combined hexamethonium and hydrallazine therapy. Patients beings treated with hexa- 
methonium at first received 250 mg. before each meal and at bedtime. The dose was 
gradually increased in an incremental fashion!" similar to the procedure used with hydralla- 
zine until the blood pressure was adequately reduced or until side reactions prohibited a further 
increase in the dose. About one patient out of five did not obtain a significant reduction in blood 
pressure with hexamethonium alone, without prohibitive side reactions,!° and the blood pressure 
in an additional 10 to 15% was excessively labile. In the 20 patients in this group (24), in whom 
the maximum tolerated dose of hexamethonium was reached without adequate control of the 
blood pressure cr in whom side reactions necessitated less drug intake, the dose of hexamethonium 

8. Except for the unresponsive patients since in these instances the titration period could 
never be completed because of prohibitive side reactions. 

9. Supplied as “hexameton” by Burroughs Wellcome & Company, Inc., methium® by Chilcott 
Laboratories, and esomid® by Ciba Pharmaceutical Products, Inc. 

10. Johnson, I.; Moyer, J. H.; Mills, L. C., and Miller, S. 1.: Treatment of Hypertension : 
Results with Hexamethionium Salts Administered Orally, Texas J. Med. 48:331 (June) 1952. 
Moyer, J. H.; Snyder, H. B., and Miller, S. I.:| Hexamethonium Chloride Administered Orally 
for the Treatment of Hypertension, J. A. M. A., to be published. 
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was decreased until there were no serious side effects remaining. The dose of hexamethonium 
was then kept constant at this schedule. Hydrallazine was added to the therapeutic regimen and 


a dosage schedule as previously described was administered, again, until a satistactory reduction 


in blood pressure was obtained or until further increase in the dose was not feasible due to 
undesirable symptoms. The rate of increasing the dose of these drugs was regulated mostly by 
the clinical response and severity of side reactions. The aim of treatment with any of the drugs, 


alone or in combination, was to reduce the upright blood pressure to about 150 mm. systolic and 
90 to 100 mm. diastolic. If marked lability of the blood pressure was encountered or it renal! 
insufficiency existed, it was thought unwise to reduce it as much as this. In these instances the 
. pressure was reduced only to tolerated levels. This was indicated by the absence of intermittent 


syncope and dizziness, or, in the presence of renal insufficiency, the blood pressure was reduced as 


much as possible without producing renal excretory failure. Repeated blood urea nitrogen 


determinations were adequate for estimating any decrease in renal excretory function. 


Group 2B (Table 4) consisted of 32 patients who had proved to be unresponsive to hydral- 
lazine alone and who were started on combined therapy. After the side reactions became pro 
hibitive without a significant reduction in blood pressure, the dose of hydrallazine was reduced 
until the patients were free of symptoms due to this drug. Then hexamethonium was started by 
the oral route and the dose was administered in an incremental! fashion similar to the previous 


regimen. In this instance, the initial dose of hexamethonium was 125 mg. four times a day. In 


addition to the above studies, pilot observations were made in which hydrallazine was combined 
with alkavervir (veriloid®) administration in three patients and with “dibenzyline” (N- 
phenoxyisopropyl-N-benzyl-8-chloroethylamine) in three others. 


RESULTS 


Clinical and Blood Pressure Response to Hydrallazine Alone (Group 1).-—The 
results obtained on 54 patients were analyzed. The initial blood pressure and 


symptomatic response along with the follow-up after one to two years are presented 
in Table 1. Five of these patients previously had sympathectomies but at the time 
of this study their blood pressures had returned to preoperative levels. Uhe tolerated 
dose (Table 1) of hydrallazine varied from patient to patient (100 to 1,100 mg. per 
day). For purposes of analyzing the degree of hypertension and the results with 
therapy, the patients have been divided into three groups on the basis of their 


control diastolic blood pressure ; i. e., (1) those with diastolic blood pressures above 
140 mm., (2) those with pressures between 120 and 140 mm., and (3) those with 
pressures between 100 and 120 mm. of mercury. One can readily see that the 
majority of the patients fell into the second group (diastolic pressure between 120 
and 140 mm.). A reduction in blood pressure due to therapy was considered sig- 
nificant if the mean blood pressure was reduced 20 mm. or more. Nineteen out of 


54 (35%) patients obtained an initial reduction in mean blood pressure of more 


than 20 mm. which was maintained for three months or more. There appeared to 


be only minor differences in response among the three groups of patients when 


divided on the basis of the control diastolic blood pressure. .\ higher percentage 


of the patients with less severe hypertension (diastolic pressure less than 120 mm. } 


showed a significant reduction in blood pressure, Also, most of the patients in whom 


‘ the post-treatment diastolic blood pressure approached 160 mm. or less were from 


the group of patients with less severe hypertension. The acute reduction in blood 


pressure in those patients who responded was somewhat greater in the upright 


position (orthostatic effect). Of five patients who previously had sympathectomies, 


three obtained a significant reduction in blood pressure. ‘Two of them fell into the 


resistant group. Patients with hypertension complicated by both heart failure and 


severe renal disease seemed to be especially unresponsive to the drug. There were 
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six patients with these complications and all fell into the unresponsive group. Other- 
wise, no essential difference could be noted between the responsive and the unre- 
sponsive groups. 

Although the initial results look somewhat encouraging, after one year only 9 of 
the 52 patients continue to take the drug and of these 9, only 5 have continued to 
maintain a significant reduction in mean blood pressure (excess of 20 mm., or below 
150 mm. systolic and 100 mm. diastolic). In the remaining four, tolerance appar- 
ently has developed and side reactions occur when the drug is increased in an 
attempt to further reduce the blood pressure. 

In those patients in whom an initial reduction in blood pressure occurred, 
improvement of some of the hypertensive manifestations was noted. In four of the 
responsive patients albuminuria occurred during the control studies. This cleared 
entirely in all but one patient, and this person had chronic glomerular nephritis. 


Taste 2.—Side-Reactions from Hydrallasine During First Three Months of Therapy 
(Incidence in 54 Patients) 


Drug Discontinued 
Because of the 


Frequeney Side Reaction * 

Side-Reaction No. % No. % 
Electrocardiographie changes 5 2 4 
Tingling in extremities............ 15 
Muscle aches (‘‘flu’’ symptoms)....... 3 6 fi 


* These manifestations prohibited further increase in the dose before a signifleant reduetion in blood 


pressure could be obtained. 
t Tachycardia as noted by the patient. Physical examination showed the pulse rate to be inereased in 
nearly all the patients. 


(ne patient died in ureniia despite a significant reduction in blood pressure. How- 
ever, the blood urea nitrogen decreased from 120 to 40 mg. per 100 ce. in another 
patient (J. Ek.) who was in uremia. Two patients with malignant hypertension 
showed improvement of retinal hemorrhages and exudates after the blood pressure 
was reduced. There was no evidence of decreased heart size. As tolerance developed 
and blood pressure regulation was no longer possible, the hypertension and the 
manifestations that previously had showed improvement again showed progression, 

Side reactions which were encountered with hydrallazine are presented in 
Table 2. These are presented as the total number of side reactions and those which 
were severe enough to necessitate discontinuing the drug before a significant reduc- 
tion in blood pressure could be obtained. None of the patients showed evidence 
of progressive renal damage due to hydrallazine. tlowever, in two patients who did 
not respond to hydrallazine alone or to combined therapy renal function deteriorated 
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rapidly and uremia supervened. It is noteworthy that the drug was discontinued for 
the most part because of cardiac effect (tachycardia and palpitations) or because 
of gastrointestinal disturbances. Headache, although frequently an annoying symp- 
tom, was usually not severe enough to require discontinuing the drug, and after 
several weeks it was relieved spontaneously. In three patients the drug was discon- 
tinued because of this complaint and the headache was gone within two days. The 
greatest number and the most serious of the side reactions occurred during the early 
period of drug administration. Except for the paresthesias and hyperesthesias (if 
the dose was not changed) the side reactions decreased in intensity with time. If 
the dose was increased, side reactions recurred which were equal to or more severe 
than the original ones. Therefore, whenever the dose had to be increased because of 
an increase in blood pressure one could expect a full recurrence of the original side 
reactions. Neurological symptoms frequently increased with time. 
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Fig. 3.—Blood pressure response to parenteral administration of hydrallazine in a patient 
with a pheochromocytoma. Following the initial reduction in blood pressure a hypertensive 
crisis was precipitated. 


Electrocardiographic studies showed ST-segment depression and T-wave changes 
in numerous instances at the time when a hypotensive response was obtained, This 
usually occurred in those patients who previously presented electrocardiographic 
evidence of coronary insufficiency and mycoardial damage. The changes very closely 
resembled those which are seen when epinephrine is administered to patients with 
and without coronary artery disease. In two instances electrocardiographic evidence 
of acute myocardial infarction was obtained. In each instance acute chest pain and 
tachycardia were observed about 20 minutes after taking the drug. The electro- 
cardiograms on one patient showing evidence of a frank myocardial infarction 
and one patient showing sympathomimetic effects which were reversible are shown 
in Figures | and 2, respectively. 

The blood pressure response to parenteral injection of hydrallazine in a patient 
with a pheochromocytoma is presented in Figure 3, and the case report is also 
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herewith included. Following an initial reduction in blood pressure a hypertensive 
crisis Was precipitated, perhaps a result of stimulation of the sympathetic nerves to 


the adrenal medulla. 


A 36-year-old well-developed white woman was seen because of severe headaches. These 
headaches had been recurrent for the past six years and were trequently associated with blurred 


vision, nervousness, and shaking chills although there was no fever. The patient had had an 


episode of pyelonephritis three years previously. Physical examination was negative except for 


an elevated blood pressure of 200/120. A> funduscopic examination of the eyes showed only 


vascular spasm. Renal function studies gave normal results, and an intravenous pyelogram was 


negative. A benzodioxane test was negative on two occasions. 
Although the medical history seemed very suggestive of a pheochromocytoma, no supportive 
evidence could be found to confirm this opinion. The patient was given hydrallazine intra 
. muscularly (0.5 mg. per kilogram) on one occasion when her blood pressure was elevated 


(218/136) and the headache was very severe. After 10 minutes, there was a progressive reduction 
in blood pressure to 160/94. Suddenly the patient cried out because of chest pain and inability 


to get her breath. Chills developed, she became pale and pulseless. Her blood pressure had 
suddenly risen to 310/196. What was temporarily interpreted to be cardiac arrest was probably 
absent pulsation due to sustained systole because of a massive sudden secretion of vasopressor 


substances from a functioning pheochromocytoma, The blood pressure gradually subsided. The 


patient was later operated upon. A pheochromocytoma about 3 em. in diameter was found in 


the right adrenal gland. 


Clinical Results with Combined Therapy (Hexamethonium and Hydrallazine ). 
The results obtained when hydrallazine was used in conjunction with hexamethonium 
are presented in Tables 3 and 4. It should be noted that the patients presented in 
‘Table 3 were all patients who had not obtained adequate blood pressure regulation 
when hexamethonium was used alone or when the fluctuations in blood pressure 
were excessive. After hydrallazine was added to the hexamethonium regimen for 
these 20 patients, no significant reduction in blood pressure occurred in 7 of the 11 


patients with therapy iailure on hexamethonium alone. Four of the therapy 
failures were in patients with malignant hypertension complicated by cardiac failure. 
However, 4 of the 11 patients who failed to show a response to hexamethonium 
alone did show a significant response to combined therapy. In seven patients who 
had obtained some response to hexamethonium alone, there was a significant adds 
tional response when hydrallazine was added. Three of these patients had shown 
wide fluctuations in blood pressure during the day. The blood pressures were better 
stabilized when hydrallazine was added. The side effects were less frequent and 
were usually less severe in this group of patients receiving combined therapy than 


in those receiving hydrallazine alone. Two patients who showed some response to 


hexamethonium alone failed to show an additional reduction in blood pressure when 


hydrallazine was added. 
The results obtained when hexamethonium was added to the therapy of those 
patients unresponsive to hydrallazine alone are presented in Table 4. Following the 


administration of hexamethonium there was a significant reduction in blood pressure 
; (mean blood pressure reduced more than 20 mm.) in all but 6 of the 32 patients. 
The blood pressure response was predominantly orthostatic. The side reactions and 


symptomatic improvements were quite similar to those noted in the patients pre- 
sented in Table 3. The two patients with previous sympathectomies in whom the 
blood pressure was not regulated with hydrallazine alone showed a good response 


to combined therapy. 
Patients with malignant hypertension per se seemed to do quite well on combined 


therapy. Those patients showing retinal changes, cardiac enlargement, and heart 


‘ 
| | 


430 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


failure showed a consistent improvement when the blood pressure was reduced. 


Hypertensive headaches were relieved in all but one of the patients having this 


complaint and angina pectoris was relieved in four out of five patients. A few 
patients with encephalopathic manifestations showed consistent improvement con- 
current with the reduction in blood pressure. In contrast to the reaction when 
hydrallazine was given alone, headaches were usually not encountered when hexa- 
methonium was given first. Tachycardia was also usually blocked or at least was 
not as severe when hexamethonium was given first. The gastrointestinal symptoms 
were altered by this procedure and constipation was seen quite frequently, in con- 
trast to the nausea, vomiting, and diarrhea seen when hydrallazine was used alone. 
Dry mouth, transient blurring of vision, and decreased sweating, which are all signs 
of ganglionic blockade, were frequently observed. The laboratory studies showed 
improvement of albuminuria and a decrease in the number of red cells and casts. 
However, there was no change in the results of the phenolsulfonphthalein test. 

It seems quite obvious that hexamethonium is by far a more potent hypotensive 
agent than is hydrallazine and that in combined therapy most of the hypotensive 
response is due to the hexamethonium. Hydrallazine acts as a stabilizer and helps 
to minimize wide fluctuations in blood pressure. 

Attempts to combine hydrallazine with alkavervir and “dibenzyline” were singu- 
larly unsuccessful. A dosage schedule free of prohibitive side reactions could not 
be determined. 

COMMENT 


PHARMACODYN AMICS 

The pharmacology of hydrallazine is not well understood. Schroeder '' has 
suggested that the drug reduces the blood pressure in patients with hypertension 
by combining with the active vasopressor agent. If this is true, it is difficult to 
understand why the drug would reduce the blood pressure in normotensive subjects 
and in experimental animals. Although the drug may be antihypertensive,’* evidence 
herewith presented suggests that it has a true vasodepressor action, which is medi- 
ated centrally and affects normotensive individuals and experimental animals in the 
same way that it affects patients with hypertension. It also has some sympathomi- 
metic activity (centrally mediated), as indicated by increased cardiac output and 
pulse rate. The precipitation of a hypertensive crisis in a patient with a pheochromo- 
cytoma also indicates sympathomimetic activity and that peripheral adrenergic 
blockade is poor at best. 

Cardiovascular Observations —At an early date, clinical' and laboratory * 
observations suggested that, in addition to the reduction in blood pressure, hydral- 
lazine produces either direct or indirect stimulation (sympathomimetic ) of the heart. 


This results in an increase in cardiac output and an increase in pulse rate,’* which 


11. Presentation of Results Obtained With Combined Hexamethonium and Apresoline, 
Apresoline Conference, New York, April 3, 1952. 

12. Dustan, H.; Corcoran, A. C.; Taylor, R. D., and Page, I. H.: Renal Vascular Response 
to l-Hydrazinophthalazine in Relation to Therapeutic Response to Chronic Oral Doses, read 
before the American Fe deration Clinical Research, Midwestern Section, Chicago, Nov. 6, 
1952. Schroeder.? 

13. (a) Freis, FE. D., and Finnerty, F. A., Jr.: Supression of Vasomotor Reflexes in Man 
Following 1-Hydrazinophthalazine (C-5968), Proc. Soc. Exper. Biol. & Med. 75:23 (Oct.) 
1950. (b) Moyer.* 
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has been responsible for some of the more serious side reactions to the drug, such 
as tachycardia, palpitations, angina, and, in two instances, myocardial infarctions. 
The increase in cardiac output and decrease in peripheral resistance (vasodilatation ) 
are reflected in a greater percentile reduction in diastolic than in systolic blood 
pressure after acute administration '“* of the drug. The change in pulse contour in 
the carotid artery is seen in Figure 4. The ejection time is apparently increased after 
hydrallazine is given, which is compatible with an adrenergic response. Whereas 
the control contour shows a progressive decline during diastole, this is not seen 
after administration of hydrallazine. The change in pulse contour has been inter- 
preted by R. A. Huggins to indicate more complete ventricular emptying associated 
with a reduction in peripheral resistance. We have also observed increased cardiac 
thrust (increased amplitude of | and J waves) on ballistocardiographic studies, 
thus helping to confirm these interpretations. 

The sympathomimetic effect on the heart is reflected in the electrocardiographic 
studies in the form of ST-segment depression and altered QRS and T complexes 


4. 


Fig. 4.—1, carotid pulse contour tracing before hydrallazine. B, carotid pulse contour tracing 
3) minutes after hydrallazine was given. The change in contour was interpreted to indicate 
sympathomimetic effect with more complete ventricular emptying. See text for discussion. 


similar to those observed after administration of epinephrine or after anoxia. ‘The 
changes were most marked in the presence of underlying coronary artery disease. 
However, alterations in the electrocardiographic tracings of relatively young persons 
without evidence of antecedent coronary artery disease have been observed (hig. 2). 
The importance of this observation is illustrated by the development of myocardial 
infarctions in two instances which were not associated with any drastic reduction 
in blood pressure. It must be assumed that the increased work load could not be 
met by an adequate increase in coronary blood flow. Further evidence for this 
interpretation is given by the observations made on young hypertensive patients 
by Dr. Otto Vogel (of this laboratory) using serial spatial vectoreardiographic 
interpretations (according to the methods of Grant). These studies indicated clock- 
wise rotation of the electrical axis of the QRS segment in the majority of the 
patients. This was associated with a shift of the T vector suggesting right ventricu- 
lar overloading and/or myocardial ischemia, but the changes remained within the 


limits of normal. 
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Fig. 5.—Cardiac output and blood pressure response to the acute administration of hydrallazine 
in dogs. There is a sharp and persistent increase in cardiac output associated with a greatet 
percentile drop in diastolic than in systolic blood pressure. (Courtesy of Journal of Pharma- 
cology and Experimental Therapeutics.) 
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Fig. 6—Cardiac output and blood pressure response to hydrallazine in a patient with normal 
blood pressure. Following an initial test dose of 150 mg. given orally, there was a sharp increase 
in cardiac output associated with a reduction in blood pressure. The diastolic pressure response 
was more prominent than the systolic. Six weeks later a test dose of the drug was given 
parenterally with a similar response of the diastolic pressure but there was a more abrupt increase 
in cardiac output associated with a slight initial rise in systolic pressure followed by a fall. The 
onset of action was less delayed than after oral administration. 
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Figure 5 demonstrates the cardiovascular response to intravenous administration 
of hydrallazine in tive dogs, the method of Hamilton and Remington '* being used 
for determining cardiac output. There is a skarp increase in cardiac output asso- 
ciated with a reduction in blood pressure. Both the systolic and diastolic blood 
pressure responses are presented in three animals. The greater reduction (per- 
centile) in diastolic pressure is quite obvious. Similar observations, using the 
Fick principle for determining cardiac output, have been made before and after 
oral and parenteral administration of the drug to normotensive and to hypertensive 
patients '° (Figs. 6and 7). Freis '® has made similar observations, thus confirming 
our previous laboratory work.* However, aiter the patient continues to take the 
drug for one month or more readjustment apparently occurs and the cardiac output 
returns to control levels (Fig. 7). This is reflected clinically in the decrease in 
tachycardia and palpitations. It is also reflected in a relative decrease in systolic 
blood pressure, so that percentagewise both the systolic and the diastolic pressure 
are now reduced about equally in comparison to the control values. If, however, 
the dose is suddenly increased after this period, tachyveardia and an increase in 
cardiac output frequently follow (Fig. 7). 

Secause hydrallazine produces such a prominent sympathomimetic effect on the 
heart, methods were sought which would circumvent this cardiac response but 
which would retain the hypotensive action. Other investigation has indicated that 
the hypotensive action of hydrallazine is largely mediated through the midbrain '? 
and that surgical sympathectomy prevents the sympathomimetic effect on the 
heart.” Therefore, it was postulated that a similar result could be obtained by 
blockade of the sympathetic nerves to the heart with a ganglionic blocking agent 
such as hexamethonium prior to administering hydrallazine.’* Hlexamethonium 
partially paralyzes both the sympathetic and the parasympathetic autonomic ganglia, 
When this is done, the outflow of sympathetic impulses from the midbrain and 
medulla to the heart is inhibited, but the hypotensive response is actually reinforced 
and the blood pressure is reduced more than when either one of the drugs is used 
alone. This idea is further supported by the fact that cardiac output is increased 
after administration of hydrallazine alone but is not affected appreciably if hexa- 
methonium is given first, suggesting that the tachycardia and increased cardiac 
output following the administration of hydrallazine are of central origin, as is the 
hypotensive effect...) The ability of hexamethonium to block the sympathomimetic 
effect of hydrallazine on the heart is well illustrated in Figure &. After hexa- 
methonium was given, the cardiac output and blood pressure decreased. When 
hydrallazine was then administered, there was very little effect on cardiac output 
and the blood pressure was reduced further. This is probably one of the major 
reasons why combined hexamethonium and hydrallazine therapy offers better thera 

14. Hamilton, W. F., and Remington, J. W.: The Measurement of the Stroke Volume from 
the Pressure Pulse, Am. J. Physiol. 148:14 (Jan.) 1947. 

15. Moyer, J. H.: Unpublished data. 

16. Freis, E.; Rose, J. C., and Partenope, E.: Comparison of the Hemodynamic Effects of 
Fiexamethonium and Apresoline in) Man, read before the Southern Society for Clinical 
Research, New Orleans, Jan, 30, 1953. 

17. (a) Craver, B.; Barrett, W., and Yonkman, F. F.: The Activities of 1-Hydrazinoph- 
thalazine (Ba-5968), a Hypotensive Agent, J. Am. Pharm. A. (Scient. Ed.) 40:11 (Nov.) 
1951. (b) Moyer.4 (c) Apresoline conference.® 

18. This same therapeutic approach was arrived at by Schroeder? for different reasons. 


19. Grimson.” Craver, 174 
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us Fig. 7,—Cardiac output and blood pressure response to oral administration of hydrallazine in 


a patient with essential hypertension. There is an increase in cardiac output associated with 
blood pressure reduction, headache, palpations, and tachycardia. After the patient had taken this 
same dose four times a day for three months, the tachycardia, palpations, and headache were 
absent and the cardiac output had returned to the control levels. However, the blood pressure 
was also increasing toward the control levels. When the dose of the drug was increased (to 
300 mg.) a response similar to the initial one (100 mg.) was obtained. 
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Fig. 8—Cardiac output and blood pressure response to combined hexamethonium and 
hydrallazine. When hexamethonium is given, the cardiac output decreases. When hydrallazine 
is given after the hexamethonium, the cardiac output does not increase above control levels, as 
when hydrallazine is given alone. The effect on blood pressure reduction is additive. (Courtesy 
of Journal of Pharmacology and Experimental Therapeutics.) 
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peutic results and less limiting side actions than are obtained when hydrallazine is 
used alone in the treatment of hypertension.’ As the blood pressure decreases 


when hydrallazine is given alone, sympathetic impulses travel to the heart and 
stimulate it. However, if hexamethonium has been given previously and ganglionic 
blockade established, these stimulating impulses never reach the heart. This is 
analogous to surgically interrupting the sympathetic nerves to the heart prior to 


hydrallazine administration.® 


Renal and Hepatic Hemodynamic Response.—Hydrallazine produces an increase 
in renal blood flow both in laboratory animals and in hypertensive patients.“’ In 
contrast to the cardiovascular observations, ganglionic blockade with hexametho- 


nium does not alter the renal hemodynamic response to hydrallazine.® An increase 


in renal blood flow follows the administration of hydrallazine whether or not hexa- 


methonium has previously been administered. Freis has observed that the blood 
flow through the liver (hepatic-portal) is also increased '* aiter hydrallazine. ‘The 
effect of ganglionic blockade on this response has not been studied. It is noteworthy 


that after chronic oral administration of the drug (six months or more) renal 


vasodilation was apparently lost in five out of six patients thus studied in our clinic. 


This may be associated with the development of drug tolerance, since many of these 


Tasie 5.—Effect of Ganglion Blockade on the Renal Hemodynamic Response to Hydrallasine 
(Average Values) 


GFR + 
Animals, 


* Unanesthetized. 
+ The meanings of the abbreviations are as follows: GER, glomerular filtration rate, ml. per minute; 
RPF, renal plasma flow, ml. per minute; BP, mean blood pressure, mm. Hg (diastolic plus pulse pressure 
divided by 3); C, control; D, 30 to 50 minutes after hydrallazine, | me. per kilogram intravenously or hexa 
methonium, 5 me. per kilogram. 


patients lost the major part of their hypotensive response at approximately the same 
time. Glomerular filtration rate is not altered appreciably by the reduction in blood 


pressure after the administration of hydrallazine alone unless the pressure is reduced 


rapidly and/or excessively. “This laboratory observation * has also been confirmed 


in patients with hypertension.’” on combined hexamethonium and 


hydrallazine therapy it is quite easy to reduce the blood pressure below critical 


levels necessary to maintain glomerular filtration (the discussion on clinical aspects ). 


Constant vigilance must be kept for evidence of progressive renal excretory failure 


in patients with moderate to severe renal disease. 


Cerebral Hemodynamic Response.—As the blood pressure decreases in patients 


with hypertension, cerebrovascular resistance decreases concurrently, thus maintain- 


ing cerebral blood flow.*! However, this is not peculiar to this drug, since a similar 


response is obtained with all hypotensive agents unless the blood pressure is reduced 


excessively. If the pressure is reduced excessively, the cerebral blood flow decreases 


regardless of the agent employed for reduction of the pressure.'* The cause of the 


20. Reubi.2 Moyer. 
21. Hafkenschiel, J. H., and Lindauer, M. A.: 1-Hydrazinophthalazine (Apresoline) in the 
Treatment of Hypertension: A 2-Year Study, Circulation 7:52 (Jan.) 1953. 
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headache following administration of hydrallazine is probably vascular, owing to the 
increased pulse pressure and resultant increase in thrust on the cranial arteries. 
I Have seen no evidence to support the theory that histamine ‘ reiease is the cause 
of the headache. It is of interest that the headaches improve at about the same 
time that the greatest part of the cardiac stimulant effect is lost. 


CLINICAL ASPECTS 

Table 1 indicates that in those people who respond to the chronic administration 
of hydrallazine, there is about an equivalent (percentile) decrease in both systolic 
and diastolic blood pressure. This is different from the response to both the 
parenteral '* and the oral acute administration of the drug. Following acute adminis- 
tration there was a greater fall in diastolic pressure than in systolic. This is 
probably due to a decreased peripheral resistance and a high cardiac output follow- 
ing acute administration of the drug. With chronic administration the cardiac 
stimulant effect is lost and, as a result, the systolic pressure declines to about the 
same cegree as the diastolic does. Also, when hexamethonium is given before 
hydrallazine, there is a minimal increase in cardiac output and an equivalent 
decrease in both systolic and diastolic blood pressure. The decrease in blood 
pressure following either hydrallazine alone or combined therapy is greater in the 
upright position (orthostatic effect). This postural hypotensive effect improved 
with time but did not entirely disappear, particularly on combined therapy, which 
makes it imperative that the blood pressure be regulated in the upright position. 
If the pressure is adjusted to normotensive levels in the supine position, dizziness 
and syncope will frequently be experienced due to cerebral ischemia, because the 
cerebral vessels will be unable to dilate enough to compensate for the marked 
degree of blood pressure reduction while the patient is upright. 

The cardiac sympathomimetic effect and increase in work load following 
therapy with hydrallazine alone may lead to serious consequences, particularly in 
the presence of coronary artery disease or heart failure (Figs. 1 and 2). The added 
insult of cardiac stimulation and increased cardiac output can be expected to lead 
to further coronary insufficiency and impairment of cardiac function. Two patients 
have been observed who developed acute myocardial infarctions following the 
administration of hydrallazine. We have not observed this response after combined 
therapy or when hexamethonium was given alone.*? This has led to the conclusion 
that administration of hydrallazine alone is contraindicated in the presence of coro- 
nary artery disease. Generally, the tachycardia tends to decrease with time despite 
continued hydrallazine therapy. This was observed to parallel changes in cardiac 
output in the patients thus studied. In some patients the tachycardia is so marked 
that it is impractical to maintain the patient on the drug, even when there is no 
coronary artery disease. This untoward effect is apparently central in origin and 
is effectively blocked off in most patients when hexamethonium is given previously. 
By combining the therapy (hexamethonium and hydrallazine) we thus have main- 
tained the hypotensive effect of each drug but have effectively blocked off the 
cardiac stimulant effect of the hydrallazine. 


22. However, we have had verbal reports of two patients in whom myocardial infarction fol- 
lowed acute blood pressure reduction with hexamethonium. 


. i ~ > 


HYDROCHLORIDE 437 


MOYVER—HYDRALLAZINE 


As far as the kidneys are concerned, clinical observations indicate that hydral- 
lazine alone or combined with hexamethonium is a safe procedure in the absence 
of severe renal disease. When severe kidney damage and azotemiz exist, the blood 
pressure must be reduced cautiously. Blood urea nitrogen determinations must 
be done at frequent intervals, particularly during the titration periods, since 
only minimal depression of glomerular filtration rate may decompensate the renal 
excretory capacity. The renal dynamics in patients with hypertension respond to 
blood pressure reduction in essentially the same way as do those in patients with 
normal blood pressure. Patients with evidence of moderate to severe renal disease 
react qualitatively in a similar manner. This indicates that the nephrons which 
remain functional apparently react in a normal fashion. There is no evidence to 
indicate why glomerular filtration is reduced and remains depressed in some patients 
more than in others despite equivalent absolute blood pressure reductions in both. 
This appears to be unrelated to the severity of the renal damage. One can readily 
understand that in patients with relatively normal kidneys, as long as the blood 
pressure is not reduced below critical filtration levels, renal excretory capacity 
will be adequate even though glomerular filtration may be somewhat depressed. 
However, when renal excretory capacity and glomerular filtration are already 
impaired owing to anatomical changes in the kidneys then only slight reductions in 
glomerular filtration may further jeopardize this excretory capacity and thus decom- 
pensate the renal mechanism. There seems to be no way to predict in which 
patients the renal hemodynamics and filtering capacity will not readjust to a lower 
blood pressure, since some of the patients with the most renal damage readjusted 
as completely as normotensive ones. Repeated blood urea nitrogen determinations 
are particularly important when combined hexamethonium and hydrallazine therapy 
is used in treating patients with severe renal damage. If excessive reduction in 
blood pressure occurs, this can be overcome by any of the effective vasopressor 
drugs, which should be used whenever necessary to bring the blood pressure up 
to normotensive levels. 

The chief side reactions that occur with hydrallazine are of cardiac and gastro- 
intestinal origin, although headache was an annoying and very frequent complaint. 
If serious side reactions to the drug did not occur during the first month of therapy, 
they did not occur later unless the dose was increased. Dyspnea was occasionally 
seen, which is probably of central origin, since arterial blood oxygen and carbon 
dioxide are not altered '° sufficiently to precipitate this response. Dyspnea is seen 
frequently with parenteral administration of the drug but is seen less frequently 
following oral administration. Nausea, vomiting, and diarrhea are limiting factors, 
but they do not produce serious and permanent effects. These symptoms were 
seen less frequently during combined therapy when hexamethonium was given 
first. Apparentiy, the parasympathetic blockade of the motor nerves to the gut by 
hexamethonium decreased intestinal activity and consequently the incidence of 
nausea and vomiting when hydrallazine was subsequently administered. Headache 
and peripheral nerve symptoms following administration of hydrallazine alone were 
annoying but not of serious consequence. As soon as the drug was discontinued, 
these symptoms improved and within several days were entirely gone. 

The results with hydrallazine given alone indicate that when the patients are 
followed for one year or more the therapeutic results are about equivalent to those 
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obtained with veratrum extracts.“* The response to neither the acute nor the chronic 
administration is as good as that to hexamethonium used alone.'’ The initial response 
to “dibenzyline,” a peripheral blocking agent, is also superior.*! However, long- 
term results with the latter drug do not seem to be more encouraging than with 
hydrallazine alone, although these have not been completely evaluated as yet. 
Previous sympathectomies did not seem to alter the response to hydrallazine.’ 
Perhaps this can be explained by an incomplete sympathectomy or by regeneration. 
All patients with sympathectomies responded well to combined therapy. 

It appears that some degree of tolerance develops to hydrallazine and that it 
is necessary to discontinue use of the drug intermittently '' or progressively to 
increase the dose. When this ts done there is a recurrence of side reactions which are 
quite similar to the initial ones, These observations suggest that as tolerance to 
the side reactions develops some of the hypotensive response is also progressively 
lost, as are the cardiac and renal hemodynamic responses. However, the hypo- 
tensive response is the last to be lost and may be elicited for many months aiter 
the other reactions to hydrallazine can no longer be demonstrated. 

The results in the present study indicate that hydrallazine should not be used 
indiscriminately. When used alone, it is indicated primarily for patients with mild 
hypertension and without evidence of coronary artery disease. When it is to be 
used, it should be given a trial, and if serious side reactions occur it should be 
abandoned for other therapeutic agents. Combined therapy may be tried but prob- 
ably should be used only in those instances in which the hypertension 1s of a serious 
nature and an adequate reduction in blood pressure does not follow the adminis- 
tration of hexamethonium alone. A greater variety of side reactions are encountered 
with combined therapy than with either one of the drugs when used alone. Also, 
rather extreme hypotensive episodes occasionally occur when both drugs are used 
in combination, since it may be difficult to determine which drug is doing what. 
However, some patients will be unresponsive to hexamethonium alone, and a 
larger number will show excessive lability in their blood pressures. “This seems 
to be more frequent in patients with malignant hypertension, particularly if it is 
associated with heart failure. Frequently these patients respond better to combined 
therapy than to hexamethonium alone. [t is of interest that patients who have 
hypertension of an essential nature and those with associated renal disease do not 
differ in their hypotensive response to hydrallazine and hexamethonium either alone 
or in combination. ‘This is very suggestive evidence against the concept of a circu- 
lating agent which acts peripherally in essential hypertension or the belief that 
hypertension is necessarily associated with renal disease. The fact that the retinal 
hemorrhages and exudates cleared, encephalopathic symptoms improved, and renal 
function improved indicates that blood pressure elevation is not an essential com- 
pensatory mechanism in these patients. 

The advisability of treating patients on an outclinie basis may be questioned. 
However, it is my opinion that frequently this is the most practical approach. 


23. Mills, L. C., and Moyer, J. H.: The Treatment of Hypertension with Orally and 


Parenterally Administered Purified Extracts of Veratrum Viride: Comparison with Ganglionic 
(Hexamethonium) and Adrenergic Blocking Agents, A. M. A. Arch. Int. Med. 90:587 (Nov.) 
1952. 

24. Miller, S. [.; Moyer, J. H., and Ford, R. V.: Dibenzyline: Results of Therapy in Patients 
with Hypertension and a Comparison with Hexamethonium, 1-Hydrazinophthalazine and Semi- 
Purified Extracts of Veratrum, New England J. Med. 248:576 (April) 1953. 
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Under these circumstances there is not the urgency to obtain the therapeutic 
dose in so short a time, no matter which drug is being used. Also, if the dosage 
schedule is determined on an outclinic basis the therapy can be better adjusted 
to the patient’s routine activities. It has been a frequent experience of mine that 
a therapeutic regimen which is established in the hospital must be completely altered 
when the patient returns to his home. It goes without saying that outpatient treat- 
ment is not synonymous with careless therapy. There is no substitute for careful 
follow-up of the patient and a good understanding of the pharmacology of the drugs 


which the therapist is using. 


SUMMARY AND CONCLUSIONS 


1. The acute (three months) and long term (one to two years) therapeutic 
results in 54 hypertensive patients treated with hydrallazine (1-hydrazinophthala- 
zine; apresoline”) as the only form of hypotensive therapy are presented. lvalua- 
tion alter three months of therapy indicates that 35% of the patients obtained a 
significant reduction (more than 20 mm. mean blood pressure) in blood pressure. 
After one to two years of therapy only 9% of the patients continued to obtain 
adequate blood pressure regulation, The limiting factors appear to be predominantly 
cardiac and gastrointestinal side reactions and hypotensive activity of limited potency. 

2. Treatment with hexamethonium alone resulted in therapeutic failure in 20 
patients, and treatment with hydrallazine alone failed in 32; these patients were 
given combined hexamethonium and hydrallazine therapy. With this regimen 
75° of the patients for whom therapy had previously failed obtained a significant 
reduction in blood pressure or the blood pressure was better stabilized. 


3. Some of the pharmacodynamics of hydrallazine are presented. The drug 


apparently reduces the blood pressure through a central vasodepressor action. At 
the same time it stimulates (centrally) the sympathetic nerves to the heart, causing 
tachycardia and increased cardiac output. During continued oral therapy the cardiac 
stimulant effect is lost long before the hypotensive effect. Eventually tolerance 
to the hypotensive response also develops when hydrallazine is given alone. The 
cardiac stimulant effect is blocked off if hexamethonium has previously been given 


in amounts adequate to produce ganglionic blockade (partial). Hlydrallazine rein- 
forces the hypotensive etfect of hexamethonium when the former drug is given after 
the latter. This is probably why combined therapy 1s so effective in reducing the 
blood pressure in patients with hypertension. 

4. Although hydrallazine increases renal blood flow in patients with and without 
renal damage, glomerular filtration is not inmereased. .\s a result, impaired renal 
function is not improved because of the effect of the drug on the kidney. However, 
improvement of renal function frequently follows better blood pressure regulation, 
no matter how this is obtained. Premedication with hexamethonium does not alter 
the renal hyperemic effect of hydrallazine. However, this form of combined therapy 
may produce a dramatic and sudden reduction in blood pressure, which in the 
presence of severe renal damage may be associated with a significant reduction in 
glomerular filtration rate and renal excretory function. Therefore, careful evalua- 
tion of changes in renal excretory function by repeated blood urea nitrogen deter- 
minations is necessary when treating hypertensive patients with associated renal 


damage of an advanced degree. 
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INSIDERATION of the literature dealing with the mortality associated with 
pneumococcic meningitis focuses attention on two points. First, there appears 
to be a marked divergence in mortality statistics as reported by different investi- 
gators, estimates ranging between 25! and 70%.* Second, in spite of the recognized 
natural susceptibility of the Pneumococcus to penicillin, as evidenced by the sharp 
reduction in pneumococcic pneumonia mortality, 60 to 9%,* when this therapeutic 
agent is used and the reported synergistic activity of penicillin and sulfonamides 
against this organism,* the mortality associated with the Pneumococcus when it 
invades the meninges was, until recently, inordinately high. These considerations, 
together with a desire to compare our experience in the light of that of others, 
prompted us to make this study. 

Our series embraces the clinical and autopsy records of 102 cases of pneumo- 
coccal meningitis seen at the Philadelphia General Hospital during the past decade. 
Of the total number of cases reviewed, autopsy records were available in 68. In 
analyzing the series an attempt has been made to determine the effect on mortality 
rate of such factors as (1) age, (2) primary focus of infection, (3) coma, (4) 

From the Department of Medicine and Division of Bacteriology, Department of Laboratories, 
Philadelphia General Hospital, and the Section of Infectious Diseases, the University of Penn- 
sylvania. 

1. (a) Lepper, M. H., and Dowling, H. F.: Treatment of Pneumococcic Meningitis with 
Penicillin Compared with Penicillin plus Aureomycin, A. M. A. Arch. Int. Med. 88:489, 1951. 
(>) Bunn, P. A., and Peabody, G.: Treatment of Pneumococcal Meningitis with Large Doses 
of Penicillin: A Series of 20 Consecutive Cases, ibid. 89:736, 1952. (c) Dowling, H. F.; 
Sweet, L. K.; Robinson, J. A.; Zellers, W. W., and Hirsh, H. L.: The Treatment of Pneu- 
mococcic Meningitis with Massive Doses of Systemic Penicillin, Am. J. M. Sc. 217:149, 1949. 
(d) Appelbaum, E.; Nelson, J., and Albin, M. B.: The Treatment of Pneumococcic Meningitis 
with Penicillin: A Study of 125 Consecutive Cases with 73% Recovery, ibid. 218:260, 1949. 

2. Feibush, J. S.; Murphy, FE. J., and Lubart, A.: Pneumococcal Meningitis in Adults, 
Ann, Int. Med. 37:65, 1952. 

3. Flippin, H. F.; Matteucci, W. V.; Schimmel, N. H., and Boger, W. P.: Aureomycin, 
Chloramphenicol, and Penicillin in the Treatment of Bacterial Pneumonia, J. A. M. A. 147:918, 
1951. 

4. Shlaes, W. H.; Volini, I. F.; Felsenfeld, O, and Burbidge, E.: The Antibacterial Action 
of Combinations of Penicillin and Sulfonamides: I. Laboratory Studies, Antibiotics & 
Chemother. 2:21, 1952; II. Clinical Observations, ibid. 2:25, 1952. 
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bacteremia, (5) serologic type of invading organism, (0) time of institution of 
time of onset of the disease, and (7) type of therapy. 


therapy in relation to the 


OBSERVATIONS 


1. Mortality vs. Age (Table 1).—While no attempt was made to establish the 
statistical significance of the differences in mortality rates found in the different age 
groups, it would seem that the prognosis for recovery is more favorable in the 1- to 
15-year age group than that which can be anticipated in the other groups. In a 
general way, this experience is similar to that reported by others.° 

2. Mortality vs. Primary Focus of Infection (‘Table 2).—Disregarding for the 
moment those cases in which the primary focus of the infection was undetermined, 
it is seen that the mortality rate in the cases secondary to pneumonia is significantly 
higher than that encountered in cases in which the primary focus is the paranasal 


TABLE 1-—Observed Mortality in Relation to Patient Age 


Cases, Deaths, Mortality, 
Age Group, Yr. No. No. % 


TABLE 2.—Observed Mortality in Relation to Primary Focus of Infection 


Cases, Deaths, Mortality, 


Focus No. No. %o 


sinuses, the middle ear-mastoid region, or a head wound. The differences in mortality 
in the three latter groups are not statistically significant. The higher mortality seen 
in meningitis secondary to pneumonia confirms the experience of leibush,? Dowl- 
ing,” and Ruegsegger.® However, the data presented by these investigators suggest . 
a relatively low mortality in cases in which the meningitis 1s secondary to head 
trauma and an intermediate mortality in the sinus-mastoid group, a suggestion 
: which is not apparent in our series. 


The 37 cases classified as undetermined with respect to primary focus of infec- 


tion represent cases which, in our opinion, were not adequately studied ante mortem 


. and in which postmortem examination was not done. Our criteria for adequate 


antemortem study include x-rays of the chest, sinuses, and mastoids. On this basis, 
5. (a) Lepper and Dowling.'® (hb) Feibush, Murphy, and Lubart.2 (c) Dowling, Sweet, 

Robinson, Zellers, and Hirsh.'e (d) Nemir, R. L., and Israel, J.: Pneumococcic Meningitis in 

Infants and Children: Combined Therapy Using Penicillin and Sulfonamides, J. A. M. A. 

147:213, 1951. 

6. Ruegsegger, J. M.: Pneumococcal Meningitis, Ann. Int. Med. 17:693, 1942. 
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only 16% of the cases were adequately studied ante mortem. This low percentage 
may be attributed to (1) a relative lack of awareness of the secondary nature of the 
disease, and (2) a disinelination on the part of the attending physician to move 
comatose or semicomatose patients to an x-ray facility. 

Acute pneumococcal endocarditis was a fatal occurrence in all 18 cases in which 
this complication was encountered in our series. Dowling '* reported similar experi- 
ence in 4 cases. The involved valves, in order of frequency of occurrence, were the 
aortic, mitral, and tricuspid, although combined aortic and mitral ulcerative lesions 
were also seen, 

3. Mortality vs. Coma (Table 3).—-Statistical analysis of the data in Table 3 
reveals no significant difference in the number of deaths occurring in cases with 
coma compared with the number which occurred in cases without coma. This con- 
clusion is supported by the findings of Feibush* but is in disagreement with the 
experience of Lepper and Dowling." 

4. Mortality vs. Bacteremia (Vable 4).—Statistical evaluation of the data in 
Table 4 reveals no significant difference in the mortality rates of cases with and 


TABLE 3.—Incidence of Deaths in Cases with Coma 


Cases, No. Deaths, No. 


TABLE 4.- 


Mortality Rate in Relation to Bacteremia 


Cases, Deaths, Mortality, 
No. No, % 
Bacteremia not demonstrated. 38 26 88.5 


without bacteremia, a conclusion which is in accord with that of Feibush * but not in 


accord with that of Ruegsegger.® 

5. Mortality vs. Pneumococeus Type (Table 5).—In Table 5 is shown the 
incidence of the various pneumococeal types according to primary focus of infection. 
Column 6 indicates the total cases for each of the indicated pneumococcal types, 
the numerator indicating the number of survivors and the denominator the number 
of deaths. In columns 7 and & we have shown the frequency of occurrence of each 
type based on the total number of cases in which it was possible to do Pneumococcus 
typing and the mortality rate associated with each type in the same series, respec- 
tively. 

Of the 102 cases in the series, specific Pneumococcus typing was possible in 
79 (774%). Of this number, 22 (27.8%) were found to be Type 12 and 7 (8.9% ) 
were Type 4. All other types occurred from one to four times, corresponding to a 
frequency ranging from 1.3 to 5.1%. 

Specific pneumococcal typing was possible in 62 of the 81 (76.6%) deaths 
encountered in this series. Of this number, 30.7 and G.8% were associated with 
Types X11 and LV respectively, while 23.4% of the fatal cases were associated with 
organisms that could not be typed. The mortality rates associated with the other 
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pneumococcal types ranged from O (one case) to 6.50. While Diplococeus pneu- 
moniae Type IIT occurs in over 50% of cases of pneumococcal otitis media,’ as most 
frequently commented upon by otologists and internists in discussing the relation- 
ship of otitis and pneumococcal meningitis, Our series suggests that this specific 
pneumococcal type occurs rather infrequently (3.8% ). 

5. Mortality vs. Delayed Therapy.—-.Attempts to correlate mortality rate with 
duration of time between onset of illness and institution of therapy revealed that 
only in 20% of our cases was it possible to establish with reasonable certainty that 
therapy had been started within the first two days of the disease. In an additional 
307, It was not possible to obtain a reliable history relative to the time of onset 
of illness and date of hospitalization. In the remaining 50%, therapy was begun on 


TABLE 5.—I/ncidence of Pneumococcal Types According to Primary Focus 


Sinus- Pheu Head Undeter Total % of % of 
Type Mastoid * monia* Trauma * mined * Cases * Total Deaths 


1 0/0 0 o/1 > | 3.8 3.2 
1 03 4.8 
1 


OO 0 2 3.8 3.2 
Os 

1/1 

Oo 


12 

18 

14 1/1 

7 

18 073 

19 

21 

22 2.6 3.2 
23 ol 2 5 6.5 
24 OO 1.6 
27 0/0 § 1.6 


34 OO 2.6 1.6 
Untyped 2 1/9 fi d { 22.6 23.4 


* In these columns the numerator indicates the number of survivors with the indicated type, and the 
denominator the number of deaths with the indicated type. 


the fourth day or later. It is perhaps significant that 34% of the patients died within 
24+ hours after hospitalization, and, of this number, slightly more than half suc- 
cumbed within the first 12 hours. It is our impression that this high immediate 
mortality of the disease has not been adequately emphasized in the past and may 
very well reflect factors which are peculiar to the patient population encountered in 
a municipal hospital for the indigent. 

6. Mortality vs. Type of Therapy (Vable 6).—From Table 6 it is seen that the 
treated patients comprising this series received one or another of several chemo- 
therapeutic regimens: (A) sulfonamides alone or in combination with type-specific 
anti-Pneumococcus rabbit serum, (B and C) sulfonamides in combination with 
penicillin in a variety of dosage schedules, and (1D) penicillin alone. When the 
mortality rates associated with the ditferent treatment schedules are analyzed statis- 
tically (y-square method) it is found that these rates differ by more than is likely 


7. Combined Staff Clinic: Meningitis, Am. J. Med. 10:739, 1951. 
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to be due to chance (? < 0.01) and that, all other relevant factors being equal, 
some of the treatment schedules are more efficient than others. 

It is apparent that sulfadiazine or sulfamerazine, in a daily dose of 4 to 6 gm., 
with or without specific antiserum was completely ineffective in 16 cases. This 
corresponds to the experience reported by Dowling '* in his series of 40 cases with 
a mortality rate of 939%. Rhoads,* Neal,® and Hodes,’® on the other hand, employ- 
ing the same agents, report mortalities of 68, 67, and 58% respectively, values which 
would suggest that this therapy may have some value. 

From further consideration of the data in Table 6, it would appear that mortality 
rate in our series has been reduced by the combination of penicillin with sulfo- 
namides, It would further appear that a downward progression of the mortality rate 
with the combined therapy is associated with the trend toward employment of larger 
penicillin dosages. In the group of 20 cases (Schedule B), penicillin was adminis- 
tered intramuscularly in divided doses, in a total daily dosage of 200,000 to 400,000 
units, together with a single intrathecal injection ranging from 10,000 to 50,000 
units and 4 to 6 gm. of a sulfonamide daily. In this group, the mortality rate was 


TABLE 6.—Mortality in Relation to Type of Therapy 


No.of No.of % Mor- 


Schedule Therapeutic Regimen Cases Deaths _ tality 
A Sulfadiazine or sulfamerazine (4-6 gm.) with and without type-specifle 16 16 100 
antiserum 
B Intramuscular penicillin—200,000 to 400,000 units per day (35,000-50,000 20 16 80 


units every 3 hr.) 
Intrathecal penicillin—50,000 units once a day 
Sulfadiazine or sulfamerazine (4-4 gm.) per day 


0 Intramuscular penicillin—800,000-2,400,000 units per day (100,000-300,000 16 8 50 
units every 3 hr.) 
Sulfadiazine or sulfamerazine (4-6 gm.) per day 


D Intramuscular penicillin—s800,000-2,400,000 units per day (100,000-300,000 s 6 75 
units every 3 hr) 


80%. In the second group (16 cases in which penicillin intrathecally was not 
given—Schedule C) the mortality rate was only 509% on a dosage schedule of 
800,000 to 2,400,000 units per day intramuscularly and 4 to 6 gm. of sulfonamides 
daily. In the third, and final, group of eight cases (Schedule |)), an identical peni- 
cillin dosage alone resulted in a mortality of 75 per cent. 

The statistical significance of the differences in mortality rates between the 
various therapeutic schedules is shown in Table 7. We have adopted a P value of 
0.05 or less as our level of significance. 

It is obvious that the mortality rate associated with penicillin alone (Schedule 
D) and with penicillin in combination with sulfonamides (Schedules B and C) is 
significantly lower than that seen with sulfonamides alone or in combination with 


8. Rhoads, P. S., and others: Treatment of Pneumococcic Meningitis, J. A. M. A. 115:917, 
1940. 

9 Neal, J B.; Appelbaum, E., and Jackson, H. W.: Sulfapyridine and Its Sodium Salt in 
the Treatment of Meningitis Due to Pneumococcus and Haemophilus Influenzae, J. A. M. A. 
115:2055, 1940. 

10. Hodes, H. L.; Smith, M. H. D., and Ickes, H. J.: Sixty Cases of Pneumococcic Men- 
ingitis Treated with Sulfonamides, J. A. M. A. 121:1334, 1943. 
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specific serum (Schedule A); hence if mortality rate is a measure of therapeutic 
effectiveness then the former agents (Schedules B, C, D) may be said to be more 
effective than the latter (Schedule A). On the same basis, moderate penicillin 
dosage (800,000 to 2,400,000 units per day) with sulfonamides (Schedule C) is 
more effective than low penicillin dosage in combination with sulfonamides by 


mouth and penicillin by intrathecal injection (Schedule B) in reducing mortality 


rate. The differences in mortality rates in the groups treated according to Schedules 


3and |) and in groups treated according to Schedules C and D are not significant 


and could very well have arisen by chance. Therefore, we cannot reach any con- 


clusions regarding the relative effectiveness of penicillin alone or penicillin’ in 


combination with sulfonamides. 


COMMENT 


It seems to us that at the present time there is no doubt that penicillin alone, 
or in combination with sulfonamides, is the therapeutic choice in the treatment of 


pneumococeal meningitis. With respect to the penicillin, there appears to exist some 


differences of opinion as to the optimum dosage and mode of administration which 
White,'' employing 50,000. to 


is to be employed for most satisfactory results. 


TaBLeE 7.—Statistical Significance of Differences in Mortality Rates 
Between Therapeutic Schedules 


Schedules P Value 


Interpretation 


180,000 units of penicillin intramuscularly per day, reported a 647 mortality in 
50 cases. Feibush,’ using a daily dose of 400,000 units, reported 68% mortality. 
Dowling,'® in a series of 66 patients, found a mortality rate of 6267 when systemic 
doses of penicillin ranging from 120,000 to 3,000,000 units per day were used in 
conjunction with multiple intrathecal penicillin injections of 20,000 units. In con 


trast, Appelbaum ' was able to report 270% mortality among 125 selected patients 
treated with 800,000 units of penicillin intramuscularly and 50,000 units intrathe- 


cally per day for periods of three to five days. Kneeland? was able to obtain com- 


plete recovery of 11 patients treated systemically with penicillin in doses of 1,000,000 


units every three hours and multiple intrathecal injections of 20,000 units. The value 


of intrathecally injected penicillin would appear to be open to question on the basis 


- of our results and those reported by Dowling ‘© and by Bunn and Peabody.'? These 


investigators, using intensive intramuscular penicillin therapy, 1,000,000 units every 


two hours, reported extremely favorable results. They showed that with this higher 


. dosage the penicillin concentration in the blood serum and spinal fluid was in the 


range of 2.5 to 20 units, and 0.05 to 1.25 units per cubic centimeter, respectively. 


In view of the recognized natural susceptibility of the Pneumococcus to penicillin, 


it would seem logical to suppose that their satisfactory results are attributable to the 
11. White, W. L.; Murphy, F. D.; Lockwood, J. S., and Flippin, H. F.: Penicillin in the 
Treatment of Pneumococcal, Meningococcal, Streptococcal, and Staphylococcal Meningitis, Am. 


J. M. Sc. 210:1, 1945. 
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establishment and maintenance of a therapeutic antibiotic concentration in the 
cerebrospinal fluid by virtue of the magnitude of the dosage. This reasoning is 
supported by the knowledge (a) that penicillin in ordinary dosage does not readily 
traverse the blood-brain barrier and (>) that penicillin in therapeutic concentration 
can be established in the cerebrospinal fluid if the concentration gradient between 
blood and brain is great enough. If we accept the assumption that a penicillin level 
of 0.03 unit per cubic centimeter represents the minimum therapeutic blood concen- 
tration (an arbitrary figure imposed by the limitations inherent in bioassay methods 
used in making the determination ), it nevertheless reflects a concentration which in 
vitro is inhibitory for the Pneumococcus. The demonstration of the attainment of 
this and higher concentrations in cerebrospinal fluid by the intensive penicillin 
schedule utilized by Dowling ** would seem to us to justify, in part, the use of such 
a schedule. 

A natural conclusion, then, would be that intrathecal injection of penicillin is 
not justified, particularly when consideration is given to the neurological sequelae 
attendant upon the introduction of any agent into the cerebrospinal fluid. These con- 
siderations are the basis for the recommendation by Wilson and Rupp,'* Lepper and 
Dowling,’“* Bunn and Peabody,’ and Nemir and Israel “ for the discontinuation 
of intrathecal penicillin therapy. 

In this series it was difficult to evaluate properly the role of the adjunctive 
use of the sulfonamides. Certainly, the results now being obtained with massive 
doses of penicillin alone are superior to those with combined therapy, when smaller 
dosages of penicillin are used. Nevertheless, in view of the synergistic action of 
penicillin and the sulfonamides in pneumococcal infections, it would seem advisable 
to employ both agents in this disease. 

Any discussion of pneumococcal meningitis would not be complete without some 
reference to the role of surgery in the therapy of the disease. In 1948, one of us 
(H. F. F.) suggested that patients with pneumococcal meningitis in whom x-ray 
examination of the chest was negative should be subjected to mastoidectomy not- 
withstanding a negative mastoid x-ray report. It was further suggested that a 
history of decreased auditory acuity and/or otorrhea from one ear could serve as 
an excellent guide in aiding the decision upon the side for operation. The practi- 
cality of this suggestion was demonstrated by Shuster and Gordon '* by the suc- 
cessful treatment by mastoidectomy and penicillin in moderate doses of a patient 
with pneumococcal meningitis admitted in coma. While there may be those who 
might question the wisdom of subjecting a patient who is in coma to a mastoidec- 
tomy, it is pointed out that in 1948, when the suggestion was made, the mortality 
rate for meningitis was about 78%. Since the efficacy of massive doses of penicillin 
in reducing mortality has been subsequently demonstrated and the prognosis in this 
disease appears more favorable, it is understandable that we at this time do not 


urge early surgical intervention in the case of an acutely ill patient. However, we 
do advocate that the potentialities of surgical intervention in a particular case be 


considered continually until the patient is definitely out of danger. 


12. Wilson, G.; Rupp, C., and Wilson, W. W.: The Dangers of Intrathecal Medication, 
J. A. M. A. 140:1076, 1949, 

13. Shuster, B. H., and Gordon, W.: Meningitis, Pneumococcic Type III]: Mastoidectomy, 
Recovery, Arch. Otolaryng. 52:650, 1950. 
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CONCLUSIONS 

On the basis of the findings of the 102 cases comprising this series, we draw the 
following conclusions : 

1. With respect to age, the prognosis for recovery from pneumococcal meningitis 
is more favorable in the 1- to 15-year-old group than in other age groups. 

2. The mortality rate of the disease does not appear to be significantly influenced 
by the presence of bacteremia or coma. 

3. When the meningitis is secondary to pneumonia, the mortality rate of the 
disease is significantly higher than that encountered when the sinuses, middle ear, 
mastoid, or head trauma is involved. 

4. Pneumococci of Types 4 and 12 were encountered in a significantly greater 
number of cases and were associated with a greater number of deaths than other 
types. 

5. Penicillin alone, or penicillin in combination with sulfonamides, 1s more 
effective in reducing the mortality rate of the disease than are sulfonamides alone, 
or the sulfonamides in combination with type-specific anti-Pneumococcus serum. 
The extent to which penicillin will affect the mortality rate is most probably influ- 
enced by the speed with which therapy is begun and the intensity of the therapy. 
It does not appear that intrathecal administration of penicillin is indicated when 
moderate intramuscular doses of penicillin (800,000 to 2,400,000 units) and oral 
doses of sulfonamides (4 to 6 gm.) are given daily, or massive doses of penicillin 
(1,000,000 units every two hours) are administered intramuscularly. The rationale 
for the combined therapy is the demonstrated in vitro and in vivo synergistic 
activity of penicillin and the sulfonamides against the Pneumococcus. The rationale 
for the massive penicillin therapy is the ability to establish penicillin concentrations 
in the cerebrospinal fluid which are inhibitory for the Pneumococcus. In view of the 
encouraging results obtained with these therapeutic schedules, surgical intervention 
should be confined to the particular case which is not responding as anticipated. 

6. It is felt that rapid roentgenologic investigation of the chest, sinuses, and 
mastoids, judicious utilization of laboratory facilities and clinical aids, immediate 
institution of combined penicillin and sulfonamide therapy or massive systemic 
penicillin therapy and surgical intervention in cases in which the primary site of 
the disease can be unequivocally established, represent the proper management of 
this serious disease and will undoubtedly bring about a further drop in the mortality 
associated with it. 

SUMMARY 

A series of 102 cases of pneumococcal meningitis encountered during the past 
decade is reviewed. 

The relative importance of a number of different factors which influence the 
mortality seen in this disease are analyzed and discussed. 

An attempt is made to evaluate the different therapeutic measures which have 
been and are now available in the treatment of the disease. 
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INTERMITTENT BUNDLE-BRANCH BLOCK 
Observations with Special Reference to the Critical Heart Rate 
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NTERMITTENT bundle-branch block, a not uncommon electrocardiographic 

finding, is encountered mainly in elderly people or patients with organic heart 
disease.’ Rarely it is found in a person with an otherwise normal heart,’ though its 
mere presence is taken by some * to be evidence of heart disease. The rarity of this 
condition in the absence of heart disease was borne out by the study of Comeau, 
Hamilton, and White * wherein they found only 6 patients of a total of 77 with 
intermittent bundle-branch block in whom myocardial disease could not be impli- 
cated. In reviewing the pertinent medical literature since Comeau’s analysis, 
Sandberg and co-workers * reached a similar conclusion; they found that only 
6 patients of a total of 82 with intermittent bundle-branch block had no apparent 
heart disease. 

Because of the underlying disease in patients with this condition, the conducting 
system becomes so modified that a point is reached where even minor influences on 
conduction are attended by a change in the form of the ventricular complex. When 
such a delicate balance exists, anoxemia, tachycardia, or metabolic abnormalities 
may supply the additional burden to the compromised conduction system and cause 
bundle branch-block to appear ; anything which then affects conduction in a salutary 
manner may result in the return of normal intraventricular conduction. 

The present report deals with that form of bundle-branch block which is char- 
acterized by the appearance of both normal and bundle-branch block complexes in 
a single electrocardiogram, with fluctuations back and forth between the normal and 
the abnormal conduction patterns. This form of conduction disturbance has been 


From the Department of Medicine, Stanford University School of Medicine. 

1. (a) Yater, W. M.: Pathogenesis of Bundle Branch Block: Review of the Literature ; 
Report of 16 Cases with Necropsy and of 6 Cases with Detailed Histological Study of the 
Conduction System, Arch. Int. Med. 62:1, 1938. (b) Rosenman, R. H.; Pick, A., and Katz, 
L. N.: Intraventricular Block: Review of the Literature, ibid. 86:196, 1950. (c) Kurtz, C. M.: 
Transient Complete Bundle-Branch Block: Report of 6 Cases, Am. Heart J. 11:212, 1936. 

2. (a) Wolfram, J.: Bundle Branch Block Without Significant Heart Disease, Am. Heart 
J. 41:656, 1951. (b) Eichert, H. E.: Transient Bundle Branch Block Associated with Tachy- 
cardia, ibid. 31:511, 1946. 

3. Comeau, W. J.; Hamilton, J. G. M., and White, P. D.: Paroxysmal Bundle Branch 
Block Associated with Heart Disease: A Review and an Analysis of the Literature with 13 
New Cases and Notes upon the Influence of the Vagus, Am. Heart J. 15:276, 1938. 

4. Sandberg, A. A.; Wener, J.; Master, A. M., and Scherlis, L.: Intermittent and Transient 
Bundle Branch Block: A Clinical and Electrocardiographic Study, Ann. Int. Med. 35:1085, 
1951. 
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variously described as intermittent, unstable, inconstant, reversible, and transient. 
Inasmuch as “intermittent” enjoys the widest usage at the present time, it is 
employed throughout this paper. 

The purpose of the present report is to describe the electrocardiographic fea- 
tures of intermittent bundle-branch block, together with the possible mechanisms 
involved, and to emphasize the role of the critical heart rate with regard to the 
pathogenesis and recognition of the condition. Of the eight patients whose electro- 
cardiograms are herein presented, seven were known to have organic heart disease, 
and the remaining one (Case 5) had moderately severe generalized arteriosclerosis 
but was free of cardiac symptoms. The ages ranged from 42 to 77. In some of the 
patients the effects of carotid-sinus pressure, oxygen, amyl nitrite, and changes in 
posture and respiration were evaluated with respect to the form of the ventricular 


complex. 
REPORT OF CASES 

Case 1.—A 54-year-old white man complained of a burning sensation in the chest with 
effort. For 4 years he had had known diabetes, which was controlled with diet and insulin, and 
he had had palpitations for 25 years. Examination revealed a normal blood pressure and a 
regular pulse with an occasional premature beat. The remainder of the physical examination 
was negative. An x-ray of the chest disclosed a normal-sized heart. An electrocardiogram taken 
June 9, 1952, revealed normal sinus rhythm with T wave inversions in the left precordial leads. 
A diagnosis of coronary atherosclerosis with angina pectoris was made. 

On June 17 an electrocardiogram showed ventricular premature beats followed occasionally 
by cycles with intraventricular block. On July 24 the effects of exercise, carotid-sinus pressure, 
respiration, and posture on the electrocardiogram were observed. It was seen that normal QRS 
complexes, present in the recumbent position, were replaced by wide aberrant complexes of left 
bundle-branch block upon exercise, standing, the Valsalva procedure, or the administration of 
amyl nitrite. Normal complexes regularly returned after rest, carotid-sinus pressure, and 
resumption of the recumbent position. 

Figures 14 and B represent a continuous tracing with a six-second interval removed for 
purposes of illustration. Just before the first complex in Figure 14 the patient stood. The heart 
rate then increased and bundle-branch block appeared; this situation continued until the applica- 
tion of right carotid-sinus pressure (arrow), at which time normal intraventricular conduction 
reappeared immediately. The R-R interval preceding this first normal complex is 0.84 second, 
which may be compared with 0.62 second for the R-R interval preceding the last aberrant 
complex. It should be noted that the change from the normal to aberrant and then back to the 
normal QRS complex is abrupt. Occasionally, however, transitional complexes were observed, 
an example of which is shown in Figure 1C and designated by X. When a change was induced 
by amyl nitrite, sit-ups, or the Valsalva experiment, the appearance of wide QRS complexes 
was always accompanied by an increase in heart rate, whereas the disappearance was regularly 
associated with slowing of the heart. 

On Oct. 21 the patient was seen again. During the three-month interim, angina pectoris had 
become somewhat more severe. The electrocardiogram (lig. 12) now revealed left bundle 
branch block during rest, whereas in previous examinations the resting electrocardiogram dis- 
played normal intraventricular conduction and the bundle-branch block pattern had to be induced 
by procedures which accelerated the heart rate. One hundred per cent oxygen was then admin- 
istered by mask for 10 minutes without any noticeable effect upon the electrocardiogram. The 
application of right carotid-sinus pressure, however (arrow in Figure 1D), resulted in prompt 
disappearance of the block, which returned after three cycles as the heart rate increased. Normal 
ventricular complexes were also observed following the compensatory pauses of premature 
ventricular contractions (Fig. 1). A total of 70 normally conducted complexes were counted 
during seven separate instances of conversion. The maximum R-R interval preceding each 
conversion to normal intraventricular conduction was 1.20 second; occasional slowing to 1.18 
second failed to produce normal complexes. Once normal intraventricular conduction was 
established, it persisted to R-R intervals as low as 1.0 second. 
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On Jan. 21, 1953, the patient was seen again. His condition was apparently unchanged since 
his previous visit. The electrocardiogram was now similar to the one of July 24, 1952, with 
normal intraventricular conduction at rest and bundle-branch Mock after exercise, standing, and 
the administration of amyl nitrite. The critical heart rate was in the range of 77 to 88 beats 
a minute, whereas in the previous examination it had been from 50 to 60 beats a minute. 
Figure 1F shows the return to normal intraventricular conduction two cycles after the applica- 
tion of right carotid-sinus pressure; a diastolic pause preceding the first normal complex was 
0.42 second shorter than a corresponding complex recorded on his previous visit. 


When the specialized conduction tissue of the heart is altered by disease, the 
time required for its recovery may increase. With slow heart rates the diastolic 


Fig. 1 (Case 1).—-Changes in intraventricular conduction accompany slight changes in heart 
rate. Arrows represent right carotid-sinus pressure; X is an intermediate complex. A, B, and 
C were taken July 24, 1952; D and E, Oct. 21, 1952, and F, Jan. 21, 1953. 


phase may be long enough to allow an impulse to proceed down the bundle branches 
in a normal fashion, whereas with increased cardiac rates conduction frequently fails. 
Under these circumstances there often exists a state of equilibrium at a particular 
cardiac rate at which normal conduction changes to bundle-branch block. This 
so-called “critical heart rate” has been observed repeatedly ° and appears to explain 
many of the phenomena associated with intermittent bundle-branch block. 


5. Vesell, H.: Critical Rates in Ventricular Conduction: Unstable Bundle Branch Block, 
Am. J. M. Sc. 202:198, 1941. Baker, B. M., Jr.: The Effect of Cardiac Rate and the Inhalation 
of Oxygen on Transient Bundle Branch Block, Arch. Int. Med. 45:814, 1930. Ejichert.?> 
Comeau, Hamilton, and White.’ Sandberg and associates.* 


SHEARN-RYTAND—INTERMITTENT BUNDLE-BRANCH BLOCK 451 


igure 2 compares the critical rates of Patient 1 derived from observations 
spanning a six-month period. From the data obtained from the electrocardiogram 
taken on July 24, 1952, it can be seen that a narrow zone existed*at a cardiac rate 
from 8&8 to 94 wherein both normal and aberrant QRS compiexes occurred, Above 
the heart rate of 94 only bundle-branch block complexes were present, and below 
the rate of 88 all the complexes were normal. From the corresponding data derived 
from the tracing of Oct. 21 it can be seen that the critical heart rate had decreased 
from a mean of 91 to 55. Thus a diastolic pause of 1.0 sec. or more was now neces- 
sary for normal intraventricular conduction to occur. On Jan. 21, 1953, the critical 
rate had shifted again and was now more nearly like that of the initial observations 
of six months before. 

The critical rate in this patient was found to fluctuate considerably over a period 
of time. The direction of the change in rate could not be correlated well with his 
clinical condition or any other known factor. From the knowledge that in most cases 
intermittent bundle-branch block becomes permanent, it might be expected that the 
critical heart rate would decrease in time. This appeared to be the case on Oct. 21, 
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Fig. 2 (Case 1).—Critical heart rate as derived from electrocardiograms of July 24 and 
Oct. 21, 1952, and Jan. 21, 1953. Normal QRS complexes occur with slow heart rates, and 
bundle-branch block (BBB) complexes with more rapid rates (see text). 


1952, when it was found that the critical rate had reached a lower level; but its 
subsequent increase three months afterward indicates that in the absence of more 
observations such predictions are unwarranted. The fact that the critical rate does 
vary at different times has a direct bearing upon the interpretation of cases in which 
the recumbent electrocardiogram appears to indicate the disappearance of a bundle- 
branch block previously present or the appearance of bundle-branch block when 
normal intraventricular conduction had been observed before. Cases are recorded 
in the literature in which bundle-branch block was believed to disappear and it is 
obvious that the heart rate associated with the normally conducted beats was much 
slower than that with the bundle-branch block.® Proof is lacking as to the status of 
the intraventricular conduction in such cases, since due consideration has not been 
given to the associated heart rate. When bundle-branch block is found to disappear 
in spite of appreciable tachycardia, it is more convincing. 

Since in this patient normally conducted QRS complexes so frequently occurred 
immediately after carctid-sinus stimulation (Fig. 1, B and D), the question of a 


6. Digilio, V. A.: Reversible Bundle Branch Block in a Case of Toxic Goiter, Am. Heart J. 
15:116, 1938. 
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direct vagal effect was raised. However, in no instance did the normally conducted 
complexes appear without a coincident reduction in cardiac rate ; moreover, intra- 
ventricular conduction remained unaffected unless the cardiac rate was brought 
within the boundaries of the critical zone. Vagal stimulation most probably exerts 
its beneficial effect upon intraventricular conduction secondary to its production 
of cardiac slowing.’ 

It is of some interest to note the appearance of a normal QRS complex in 
Figure 1 following the compensatory pause of a premature contraction. Here the 
preceding R-R interval of 1.32 seconds fell within the range of normally conducted 
beats and thus probably acted in a manner similar to that in cardiac slowing by any 
other means." It should also be noted that when bundle-branch block was present 
a longer pause was required to induce normal ventricular complexes than was 
necessary to maintain them once they had appeared. 

Transitional complexes occurred both going into and coming out of bundle- 
branch block. In Figure 1C it can be seen that there is a slight prolongation of the 
ORS in the two complexes preceding the transitional beat. The QRS complex of 
0.08 second of the normal beats increases to 0.09 second in the complex immediately 
preceding the transitional beat, to 0.10 second in the transitional complex (X), and 
then to 0.16 second in the bundle-branch block beats. Transitional forms occurred 
at the point where the critical rate was reached, in this case at the R-R interval of 
0.66 second. They are believed to occur because of slight variations in the time of 
arrival of the impulses to the ventricles resulting from the different rates of con- 
duction in the two sides.® 

Case 2.—In 1945, a 66-year-old white man, a dentist, complained of fainting spells. He had 
no symptoms of heart disease, and his past history was completely negative. The physical exam- 
ination was unremarkable except to reveal an emphysematous chest. Roentgenographic exami- 
nation disclosed a normal-sized heart. The electrocardiogram showed left axis deviation and 
prolonged conduction time (P-R, 0.34 sec.). In 1950 an electrocardiogram showed little change ; 
however, a single cycle with intraventricular block was noted. 

Two years later, on April 10, 1952, the electrocardiogram disclosed auricular fibrillation 
with intermittent left bundle-branch block. Thirteen normat ventricular complexes were 
recorded; each of these followed the previous cycle by 0.96 sec. or longer. Complexes less 
than 0.92 second after the last cycle, with one exception, were all aberrant. On Sept. 25 the 
the electrocardiogram showed a similar situation; Figures 34 and B represent a continuous 
strip from this record. The R-R intervals are marked in seconds and the normal complexes 
designated N. The relationship between QRS duration and intersystolic time is clearly demon- 
strated, each normal compiex being preceded by a diastolic period of 0.92 second or longer, 
while all bundle-branch block complexes occur with R-R intervals of 0.88 second or less. 

Case 3.—A 54-year-old machinist was admitted to Stanford Hospital because of sudden 
onset of dyspnea. Three years previously he had “suffered a heart attack.” Physical examina- 
tion revealed a blood pressure of 180/100 mm. Hg, which later decreased to 130/70 mm. Hg. 
The pulse was rapid and irregular and signs of congestive failure were present. A chest x-ray 
revealed enlargement of the left ventricle, and an electrocardiogram showed auricular fibrillation 
and left bundle-branch block (Fig. 44). Diuretics and digitoxin were administered, and the 


7. Hein, G. E., and Sanazaro, P. J.: Intermittent Bundle Branch Block of Long Duration: 
Vagal Influence on Intraventricular Conduction, A. M. A. Arch. Int. Med. 87:694, 1951. 

8. Boyadjian, N., and van Dooren, F.: Raccourcissement des complexes QRS dans les 
blocs intraventriculaires suite aux modifications du rhythme, Acta cardiol. 6:254, 1951. 

9. Lewis, T.: Observations upon Disorders of the Heart’s Action, Heart 3:279, 1912. 


- 

° 


SHEARN-RYTAND—INTERMITTENT BUNDLE-BRANCH BLOCK 453 


patient gradually improved. Six weeks later he was well but had a very slow heart rate. There 
were no symptoms of digitalis overdosage. An electrocardiogram taken at this time (Fig. 4B) 
disclosed auricular fibrillation with a ventricular cate of 50. Left bundle-branch block was still 
present, but several complexes in which the QRS was narrow and of normal appearance were 


recorded; these followed very long diastolic periods. Because it was believed that overdigitali- 


zation caused the excessively slow cardiac rate, administration of the drug was discontinued. 
After a month without digitalis an electrocardiogram revealed a ventricular rate of 100, and 
normal QRS complexes no longer appeared. Neither carotid-sinus pressure nor sustained deep 
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Fig. 3 (Case 2).—Normal QRS complexes (N) occur in presence of auricular fibrillation 
after diastolic periods of 0.92 second or longer. All R-R intervals of shorter duration are fol- 
lowed by bundle-branch block complexes. 
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Fig. 4 (Case 3).—A, left bundle-branch block with auricular fibrillation at a rate of 90 beats 
a minute. B, narrower QRS complexes occur after long diastolic periods. 
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inspiration succeeded in slowing the heart to its previous rate, and no normal complexes were 


recorded. 


Case 4.—A 76-year-old white woman with known hypertension of 10 years’ duration had had 


both dyspnea on exertion and anginal pain for about 18 months, for which she was receiving 


digitalis and glyceryl trinitrate. She entered Stanford Hospital, where she was found to have 


a blood pressure of 185/125 mm. Hg, an enlarged heart, and a right pleural effusion. An 
electrocardiogram taken Oct. 24, 1952, revealed auricular fibrillation and left bundle-branch 
block with QRS complexes measuring 0.14 second. In Lead I a narrow QRS of 0.08 second 


was preceded by an R-R interval of 0.62 second (Fig. 5). 
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In Cases 2, 3, and 4, normal-appearing ventricular complexes were seen in the 
presence of bundle-branch block associated with auricular fibrillation. In Cases 2 
and 3 the normal complexes occurred only after very long intersystolic intervals, 
thus demonstrating again the principle of critical rate. This observation was true 
especially in Case 2, in which a fine dividing line existed at the R-R interval of 
0.92 second between normal and abnormal complexes. The usual variations in cycle 
length which occur in auricular fibrillation here provided the minute changes in the 
recovery period necessary to effect a change in intraventricular conduction. In Case 3 
the prolonged diastolic periods were the result of digitalis intoxication. The drug, 
by depressing the recovery rate of the auriculoventricular node, decreased the 
heart rate to a level which was apparently compatible with conduction through the 
affected bundle. Digitalis per se cannot be implicated as the cause of the improved 
intraventricular conduction. In man the drug has negligible effect upon intraven- 
tricular conduction,’ although it occasionally may precipitate bundle-branch block." 
In the absence of sinus rhythm the question as to whether these narrow QRS 
complexes are not ventricular escape beats cannot be answered with finality, 
although their more normal configuration, shorter duration, and associated upright 
T waves favor the view that they result from abolition of the block. 


Fig. 5 (Case 4).—Auricular fibrillation with left) bundle-branch block showing a QRS 
complex of 0.08 second. This probably represents a ventricular premature contraction. 


In Figure 5 the narrow QRS complex occurs comparatively early. It follows an 
abnormal complex by only 0.62 second, This complex most probably represents a 
premature ventricular contraction, the paradoxic shortening to 0.08 second being 
the result of simultaneous discharge of both ventricles from an ectopic focus in the 
interventricular septum below the level of the bundle-branch block.'? We have 
observed premature contractions of short duration in the presence of bundle-branch 
block, and they have been recorded in the literature by others.'® A less likely 
explanation for this occurrence is provided by the phenomenon of the supernormal 
phase of conduction, that period of increased excitability and conductivity which 
follows the relatively refractory period.'* The supernormal phase of conduction 
which is believed to result from a temporary overswing of the excitability curve 

10. Berliner, K.: Observations on the Duration of the Electrical Systole of the Heart with 
Special Reference to the Effects of Digitalis, Am. Heart J. 7:189, 1931. 

11. Barker, J. M.: The Unipolar Electrocardiogram: A Clinical Interpretation, New York, 
Appleton-Century-Crofts, Inc., 1952, p. 144. 

12. Hewlett, A. W.: A Case Showing Bundle Branch Block with Extra-Systoles Originating 
in the Ventricular Septum, Heart 9:1, 1921, 

13. Simon, A. J., and Langendorf, R.: Intraventricular Block with EKetopic Beats Approach- 
ing Normal QRS Duration, Am. Heart J. 27:345, 1944. Sandberg and associates.! 

14. Adrian, FE. D., and Lucas, K.: On the Summation of Propagated Disturbances in Nerve 
and Muscle, J. Physiol. 44:68, 1912 
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has been utilized to explain certain unusual electrocardiograms involving disturb- 
ances of auriculoventricular conduction. Jn addition, Scherf and Scharf!’ and 


others '* have presented evidence suggesting that it also influences intraventricular 


conduction. In Figure 5 the R-R interval which precedes the normal complex is 
0.64 second, a time period which falls within the range of corresponding intervals 
observed for the supernormal phase. Here, however, such a conclusion is unwar- 
ranted in the absence of a sufficient number of complexes observed. 

rom the foregoing discussion it is obvious that Case 3 may not, and Case 4 
probably does not, represent intermittent bundle-branch block. As mentioned, it 1s 
possible that the narrower complexes in Case 3 were escape beats from some portion 
of the left ventricle, whereas in Case 4 the complex in question was most likely a 
premature ventricular contraction. The absence of associated atrial activity in these 
cases obviously complicates interpretation. We have included these two cases in the 
present report primarily for purposes of differential diagnosis, since they do repre: 
sent the occurrence of normal-appearing ventricular complexes in the presence of 


panes 


Fig. 6 (Case 5).—Normal intraventricular conduction following cardiac slowing induced by 
right carotid-sinus pressure (arrow). 


bundle-branch block and these must, therefore, be considered in the diagnosis of the 
condition, 


Case 5,.—A_ 53-year-old white woman entered Stanford Hospital because of intermittent 
claudication of two years’ duratien. She had no cardiac symptoms. The physical examination 
revealed only absence of pedal pulses and evidence of peripheral arteriosclerosis. X-rays showed 
extensive calcification in the great vessels. Routine electrocardiograms showed normal sinus 
rhythm with left bundle-branch block. In order to determine whether the bundle-branch block 
was nonpermanent, right carotid-sinus pressure was applied. The resultant electrocardiogram 
is shown in Figure 64 and &, which are continuous but for removal of a three-second 
interval. The electrocardiogram shows the return to a normal ventricular complex two cycles 
after the application of carotid-sinus pressure (arrow). With release of carotid-sinus pressure 
the cardiac rate increased and bundle-branch block reappeared. About one minute later a 
second attempt at reversion to normal conduction by means of carotid-sinus pressure resulted 
in a single narrow QRS complex. On that day, all later attempts met with no success. On 
two later dates similar attempts were unsuccessful. In none of these instances, however, did 


the R-R interval reach 1.38 second, the interval preceding the first normal complex in Figure 6A. 


15. Scherf, D., and Scharf, M. M.: Supernormal Phase of Intraventricular Conduction, 
Am. Heart J. 36:621, 1948. 

16. Segers, M.: Les Blocs Intraventriculaires Inconstants, Acta cardiol. 6:272, 1951. Boyad 
jian and van Dooren.® 
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It has recently been emphasized * that all patients with bundle-branch block 
should be subjected to various maneuvers in order to determine whether the block 
is reversible. Case 5 is presented with that in mind, since it illustrates the ease with 
which an incidental bundle-branch block may be converted to normal temporarily. 
Interest in this particular case was purely academic, although the value of such a 
simple procedure may be readily seen if left bundle-branch block conceals the pattern 
of myocardial infarction. In many persons the usual vagal stimulating procedures 
may be incapable of lowering the heart rate to the critical level, and thus evidence 
as to the permanency of the bundle-branch block is inconclusive. In Case 5, 
although carotid-sinus pressure was effective twice, all subsequent attempts to 
produce normal intraventricular conduction failed; gagging, deep inspiration, eye- 
ball pressure, and the Mueller procedure were equally ineffective in lowering the 
heart rate. Thus, without prior knowledge as to the level of the critical heart rate 
the failure of such procedures should be interpreted with caution. 

It would seem that, in view of the diurnal changes in both the sensitivity of the 
carotid sinus and the level of the critical rate, repeated attempts to make the electro- 
cardiogram revert to normal would result in an occasional conversion when previous 
attempts had been unsuccessful. There is no doubt that if electrocardiograms of older 
patients or those with heart disease were taken after exercise in cases of normal 
intraventricular conduction or after carotid-sinus pressure in cases of bundle-branch 
block, intermittent bundle-branch block would be observed with greater frequency. 


Case 6.—A 60-year-old white man entered Stanford Hospital on Oct. 4, 1952, because of a 
cerebrovascular accident with left hemiparesis. He had had hypertension for eight years, and 
two years before entry he had sustained a right hemiparesis. Examination revealed the blood 
pressure at 196/116 mm. Hg, hypertensive changes in the fundi, an enlarged heart, and minimal 
signs of congestive failure. An electrocardiogram taken on Oct. 6 (Fig. 74) shows left bundle- 
branch block complexes alternating with normal complexes. Except for the one extra normal 
complex in Figure 7A, a fixed relationship of 1:1 is present. For short periods on the same day 
other relationships, such as 2:1, 2: 2, and 2: 3, were also recorded. Transitional complexes were 
occasionally present. On the following day Figure 78 was recorded after tachycardia due to 
rapid breathing. Normal complexes occurred at heart rates of 120. Carotid-sinus pressure was 
applied and resulted in a reduction of the heart rate to 88; three normal cycles appeared, but 
bundle-branch block then recurred without an increase in heart rate. No relationship between 
heart rate or duration of QRS could be observed. Figure 7C was recorded on Oct. 8, and here 
again bundle-branch block complexes alternate with normal complexes in no specific pattern and 
with a constant heart rate. Three weeks after entry, when the patient showed considerable 
clinical improvement, the electrocardiogram of Figure 7) was obtained. Normal intraventricular 
conduction is present throughout. Sit-ups were performed, with increase of the cardiac rate to 
115, and yet normal intraventricular conduction persisted. 

Case 7.—A 77-year-old white woman entered Stanford Hospital because of shortness of 
breath and precordial distress. The blood pressure was 220/110 mm. Hg. The heart rate was 
rapid and regular, the heart sounds were inaudible, and numerous medium-moist rales were heard 
throughout the lungs. A diagnosis of arteriosclerotic and hypertensive cardiovascular disease with 
acute left ventricular failure was made and appropriate therapy instituted. An electrocardiogram 
taken at this time showed regular sinus rhythm with left bundle-branch block (Fig. 84). Ten 
days later the electrocardiogram showed bundle-branch block complexes alternating with normal 
complexes in no obvious relationship. Numerous QRS complexes in various stages of transition 
between normal and bundle-branch block were seen. Figure 8, B and C, illustrates this gradual 
transition. The P-R and R-R intervals remain constant throughout. In Figure 8B the QRS 
increases gradually from 0.05 second in the first complex to 0.13 second in the last. The series of 
six complexes discloses a gradual delay in the intrinsicoid deflection and increasing abnormality 
in the associated T waves. A similar situation occurs in Figure 8C over a period of five cycles. 
One month later the electrocardiogram showed complete left bundle-branch block at a heart rate 


of 73. 
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Cases 6 and 7 are examples of a rare type of conduction disturbance which has 
been referred te as partial bundle-branch block.'* When bundle-branch block com- 
plexes alternate with normal complexes in a 1:1 relationship (Fig. 74), the left 
bundle branch apparently requires two cycle lengths (or at least more than one ) 
in order to recover completely ; by the end of each alternate cycle, conductivity in 
the affected bundle is restored sufficiently toward normal to abolish the bundle- 
branch block. Other alternations of block with 2:1, 3:1, and so on, relationships '* 
are probably explicable in a comparable manner. It should be noted, however, that 
such an explanation presupposes that the blocked bundle is not excited in a retro- 
grade fashion from the contralateral side; otherwise the recovery could not be 
complete by the time the succeeding impulses arrived. When the electrocardiogram 
shown in Figure 74 was obtained, the patient was acutely ill, and it is probable that 
the factors governing the conduction speed and refractory state of the specialized 
tissues were changing from moment to moment. ‘These momentary changes were 
then reflected in the electrocardiogram in the constantly changing form of the QRS 
complex. Although rate alone is so often the precipitating factor in cases of inter- 
mittent bundle-branch block, in Cases 6 and 7 no obvious relationship existed 
between heart rate and the form of the ventricular complex. Other factors were, 
therefore, of greater momentary importance in determining the mode of intraven- 
tricular conduction than was the length of time of the previous cycle. 

The remarkable transition from normal to abnormal conduction seen in Case 7 
is probably best explained by a progressive fatigue of the left main stem branch; it 
is analogous to the Wenckebach periods seen in incomplete auriculoventricular 
block.'? The fact that this condition is so much rarer than Wenckebach block is 
probably related to the inherent differences between auriculoventricular and intra- 
ventricular conduction. In the former, an auricular impulse may be delayed by as 
much as 1.01 second and still be conducted,'” whereas a delay in one bundle branch 
of 0.03 to 0.04 second results in complete bundle-branch block, provided conduction 
time in the unaffected bundle is normal. When the delay in transmission is of a 
somewhat shorter duration, impulses reach the ventricles at slightly different times 
and the resultant record may show intermediate forms which are a composite of the 
normal and bundle-branch block complexes. This slightly earlier activation of one 
part of the ventricular muscle is similar in certain respects to the phenomenon of 
preexcitation in the Wolff-Parkinson-White syndrome, The similarity may extend 
further, since the P-R interval in an occasional case of intermittent left bundle- 
branch block is shorter in association with the bundle-branch block complexes than 
with the normal complexes.” More often, however, when left bundle-branch block 


17. Herrmann, G., and Ashman, R.: Partial Bundle Branch Block: A Theoretical Consid- 
eration of Transient Normal Intraventricular Conduction in the Presence of Apparently Com- 
plete Bundle Branch Block, Am. Heart J. 6:375, 1931. 

18. Boyer, N. H.: Paroxysmal Bundle Branch Block Converted into 2:1 Bundle Branch 
Block by Means of Atropine: Case Report, Am. Heart J. 18:115, 1939. Slater, S. R.: Partial 
Sundle Branch Block: A Case of 3:1 and 4:1 Block, ibid. 5:617, 1930. 

19. Ashman, R., and Hull, E.: Essentials of Electrocardiography, for the Student and Prac- 
titioner of Medicine, Ed. 2, New York, The Macmillan Company, 1941, p. 89. 

20. Dressler, W.: Delayed Conduction in the Bundle Branches: A Report of 2 Cases in 
Which the P-R Intervals Increased with Changes from Left to Right Bundle Branch Block, 
Am. Heart J. 29:728, 1945. 
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develops, the P-R interval lengthens.*!_ Prinzmetal and associates ** have expressed 
the belief that the shortening of the P-R interval in left bundle-branch block repre- 
sents a form of accelerated conduction mediated through the effect of antidromic 
impulses upon the auriculoventricular node. In Figure 8B several of the complexes 
show slurring of the upstroke of the R wave and thus resemble complexes of the 
Wolff-Parkinson-White syndrome. However, as the QRS increases in duration, 
the P-R intervals remain constant and the P-J intervals vary. 

In Case 6 abolition of the bundle-branch block occurred after improvement in the 
patient’s clinical condition, whereas in Case 7 the bundle-branch block became 
intermittent as the heart failure improved but recurred one month later. 


Case 8.—A stocky, 42-year-old man had severe chest pain on Nov. 16, 1952, when an 
electrocardiogram revealed an extensive, fresh anterior myocardial infarction. Two days later he 
went into shock. He was found to have a radial pulse rate of 40 and a blood pressure of 60/40 
mm. Hg; the admission blood pressure had been 110/80 mm. Hg. Gallop rhythm and pulmonary 
congestion developed. Several hours later his heart rate became rapid. An electrocardiogram at 
this time showed left bundle-branch block with a rate of 140 and P waves regularly preceding 
each QRS complex. Carotid-sinus pressure failed to produce any change. Somewhat later, 
however, during auscultation, his heart rate spontaneously decreased to 70 and then about one 
minute afterward returned to 140. An electrocardiogram showed complete left bundle-branch 
block with a rate of 140 (Fig. 94). While the electrocardiograph was recording, 2:1 auriculo- 
ventricular block spontaneously appeared (Fig. 9B). It could then be seen that the basic rhythm 
had been auricular tachycardia. After one minute of 2:1 auriculoventricular block, the bundle- 
branch block spontaneously gave way to normal intraventricular conduction and the resultant 
tracing now disclosed the classic signs of acute myocardial infarction, i. e., a Q wave and elevated 
RS-T segment with late T wave inversion (Fig. 9, B and C). Soon thereafter 1:1 ventricular 
response reappeared, and with it the bundle-branch block returned. Quinidine sulfate, 0.4 gm. 
every four hours, and lanatoside C, intravenously, were administered. The patient’s condition 
continued grave, 2:1 auriculoventricular block returned, and ventricular standstill developed 
while the auricular activity continued (Fig. 9); the patient died shortly thereafter. 

When left bundle-branch block complicates myocardial infarction, the diagnostic 
electrocardiographic signs of myocardial infarction are almost always concealed. 
Under these circumstances ( waves fail to appear, because the interventricular 
septum, now activated from right to left, causes initial positivity in the left ven- 
tricular cavity,”* which is then transmitted through the zone of necrosis. The char- 
acteristic changes in the RS-T segments and T waves are also obscured, because 
of the secondary changes that accompany the bundle-branch block. Although the 
diagnosis of cardiac infarction can most often be made on clinical grounds, electro- 
cardiograms are of considerable value in doubtful cases and, obviously, are also of 
value in determining the extent of injury and in following the course of illness once 
diagnosis has been established. 

The bundle-branch block which develops after an acute coronary occlusion does 
not necessarily represent infarction of the specialized tissues, with their consequent 
interruption, and may be the result of local edema or anoxia. Under these condi- 


21. Burchell, H. B.; Essex, H. E., and Pruitt, R. D.: Studies on the Spread of Excitation 
Through the Ventricular Myocardium: The Ventricular Septum, Circulation 6:161, 1952. 

22. Prinzmetal, M., and others: Accelerated Conduction: The Wolff-Parkinson-White Syn- 
drome and Related Conditions, New York, Grune & Stratton, Inc., 1952, p. 92. 

23. Sodi-Pallares, D.; Estandia, A.; Soberon, J., and Rodriguez, M. I.: The Left Intraven- 
tricular Potential of the Human Heart: Criteria for Diagnosis of Incomplete Bundle Branch 


Block, Am. Heart J. 40:655, 1950. 
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tions, and especially in the face of tachycardia, the normal transmission of impulses 
, through the bundle branches may be prevented. However, with slow cardiac rates, 
defective intraventricular conduction may temporarily revert to normal and thus 
permit the characteristic signs of cardiac infarction to appear. This situation occurred 
in the present case shortly after the heart rate halved after the development of 2:1 
auriculoventricular block ; at the resumption of a rapid ventricular rate left bundle- 

branch block returned immediately. 
Because of the value of unmasking the pattern of myocardial infarction when 
it is concealed by left bundle-branch block, and especially when the diagnosis is in 
doubt, it is suggested that in all such cases an attempt be made to abolish the 


1 


if 


Fig. 9 (Case 8).—Lead I. A, auricular tachycardia with left bundle-branch block. 2, after 
2:1 auriculoventricular block, normal intraventricular conduction appears, revealing pattern 
of acute myocardial infarction. C, abrupt return of 1:1 ventricular response with reappearance 
of bundle-branch block. /), 2:1 auriculoventricular block and ventricular standstill; auricular 
activity is still present. 


bundle-branch block by means of oxygen therapy, carotid-sinus pressure, or other 
methods which act favorably upon intraventricular conduction. 


COM MENT 


The pathogenesis and significance of bundle-branch block have been widely 
discussed in the medical literature.‘ It is generally held that the increase in 
duration of the QRS complex may result from interruption of the activation wave 

24. (a) Wilson, F. N.; MacLeod, A. G., and Barker, P .S.: The Order of Ventricular 
Excitation in Human Bundle Branch Block, Am. Heart J. 7:305, 1932. (b) Graybiel, A., and 
Sprague, H. B.: Bundle Branch Block: An Analysis of 395 Cases, Am. J. M. Se. 185:395, 1933. 
(c) Rodriguez, M. I., and Sodi-Pallares, D.: The Mechanism of Complete and Incomplete 
Bundle Branch Block, Am. Heart J. 44:715, 1952. (d) Yater.'@ 
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by a block in one of the bundles, causing the impulses to take a circuitous pathway, 
or from delay in the activation wave sufficiently long to allow ventricular capture 
by way of the contralatera’ bundle. The classic concepts of the pathway of the 
propagation wave in right and left bundle-branch block have recently been contested 
by Sodi-Pallares and co-workers.” Their experiments with dogs’ hearts indicate 
that the delay in bundle-branch block occurs in a small area of the interventricular 
septum near the right septal surface. This delay, they believe, results from the 
propagation of the impulses from regions activated by the normal bundle branch 
to those previously activated by the blocked branch. 

In most cases of bundle-branch block pathological alterations exist in and around 
the conducting system, although it has been well demonstrated that complete 
anatomical interruption is not necessarily present.** Likewise, in most cases of 
intermittent bundle-branch block organic cardiac involvement is present. The most 
common cause is coronary sclerosis, while hypertensive cardiovascular disease is 
probably second in frequency. The other causes, some quite rare, include thyro- 
toxicosis,*? rheumatic fever,* congenital heart disease,*** diphtheria,** pulmonary 
embolus,*” cardiac contusion,*® trauma from catheterization,’ hyperkalemia,** myas- 
thenia gravis,** and toxic effects of digitalis,** quinidine,®® and procaine amide.”* 

Functional fatigue of the conducting system with production of bundle-branch 
block probably does net occur in a normal heart even in the presence of a rapid 
heart rate, whereas in pathological hearts the (QRS duration usually increases as 
the heart rate mounts.** 

25. Sodi-Pallares, D.; Rodriguez, M. I.; Chait, L. O., and Zuckermann, R.: The Activation 
of the Interventricular Septum, Am. Heart J. 41:569, 1951. Rodriguez and Sodi-Pallares.?4¢ 

26. (a) Wood, F. C.; Jeffers, W. A., and Wolferth, C. C.: Follow-up Study of 64 Patients 
with Right Bundle Branch Conduction Defect, Am. Heart J. 10:1056, 1935. (b) Yater.1@ 

27. Packard, J. M., and Graybiel, A.: Bundle Branch Block as a Temporary Phenomenon 
in Thyrotoxicosis: Report of a Case, Am. Heart J. 39:144, 1950. 

28. Stecher, R. M.: Electrocardiographic Changes in Diphtheria: Intraventricular Block, 
Am. Heart J. 4:715, 1929. 

29. Durant, T. M.; Ginsburg, I. W., and Roesler, H.: Transient Bundle Branch Block and 
Other Electrocardiographic Changes in Pulmonary Embolism, Am. Heart J. 17:423, 1939. 

30. Rankin, T. J., and Patterson, J. W.; Transient Intraventricular Block in Cardiac Con- 
tusion, Am. Heart J. 43:103, 1952. 

31. Simonson, E.: Transient Right Bundle Branch Block Produced by Heart Catheteriza- 
tion in Man, Am. Heart J. 41:217, 1951. 
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True bundle-branch block should be distinguished from ventricular aberration, 
which may appear in the absence*of organic changes,’* for example with very early 
auricular premature beats ; however, even with respect to the latter, the ventricular 
aberration occurs with increasingly longer T-R intervals as the degree of underlying 
disease increases.*” 

Of the present group of patients, obvious coronary disease was present in three, 
hypertension in two, and a combination of these in two. Once present, bundle- 
branch block disappeared only in Case 6 and only after improvement in the clinical 
condition. The follow-up at present is not of sufficient duration for us to know 
whether the block will return. On the other hand, during the period of observation, 
the degree of intraventricular-conduction disturbance appeared to progress in Cases 
2 and 7. In Case 2, whereas only a single cycle with intraventricular block was 
observed on the patient’s first electrocardiogram, two years later almost all the 
complexes were aberrant at an equivalent heart rate, and in Case 7, even after 
the improvement in circulatory dynamics which followed therapy of congestive 
failure, bundle-branch block with no normal complexes appeared on the electro- 
cardiogram. The degree of intraventricular block in Case 1, as judged by the 
critical heart rate, was apparently unchanged over the six-month period of 
observation. 

If intermittent bundle-branch block were due to a strategically located static 
lesion, such as a localized scar from an old inflammation or some other nonpro- 
gressive condition, it would be understandable that the electrocardiographic pattern 
might remain unchanged for years. In such circumstances, whether the curve at 
any particular time would show bundle-branch block or normal conduction would 
depend largely upon the interplay of the local factors in operation at that time. 
This cause might explain some cases of intermittent bundle-branch block existing 
for long periods. Vesell and Friedfeld *° recently reported a case of intermittent 
bundle-branch block of 101% years’ duration, the longest duration recorded for such 
a condition. They suggested that in their case a few fibers which remained intact 
after damage from myocardial infarction carried out conduction and that under 
these conditions the state of conduction depends on certain local factors of a circula- 
tory, nervous, or chemical nature. The heart rate under such circumstances merely 
acts as the trigger mechanism in either precipitating or removing the block. Other 
cases of intermittent bundle-branch block of long duration have been noted. Myre 
and Fuller“ observed a case of bundle-branch block with spontaneous reversion 
to normal conduction after four years. Interesting here is the fact that the heart 
rate was actually faster in the normal electrocardiogram than in that of bundle- 
branch block. This situation also obtained in the case reported by Kalett,*? whereas 

38. Palmer, R. S., and White, P. D.: The Clinical Significance of Aberrant Ventricular 
Response to Auricular Premature Beats and to Paroxysmal Auricular Tachycardia, Am. Heart 
J. 4:153, 1928. 

39. Berliner, K., and Lewithin, L. P.: Auricular Premature Systole: Aberration of the 
Ventricular Complex in the Electrocardiogram, Am. Heart J. 29:449, 1945. 

40. Vesell, H., and Friedfeld, L.: Critical Rates in Ventricular Conduction: Duration of 
Unstable Bundle Branch Block, Am. Heart J. 44:830, 1952. 

41. Myre, S. L., and Fuller, B. F.: Left Bundle Branch Block with Spontaneous Remission 
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42. Kalett, J.: Bundle Branch Block with Spontaneous Remission After 4 Years: Report 


of a Case, Am. Heart J. 29:120, 1945. 


x 


463 


BUNDLE-BRANCH BLOCK 


SHEARN-RYTAND—INTERMITTENT 


in the case observed by Bishop ** the reverse was true. Hein and Sanazaro ‘ 
recently observed an additional case of intermittent bundle-branch block of long 
duration in which the critical rate apparently shifted from time to time; the final 
records showed the change from bundle-branch block to normal conduction at a 
heart rate of 100, whereas in the initial records it was in the neighborhood of 20 
to 30 beats a minute faster. 

When bundle-branch block develops during the course of an acute infection or 
as a consequence of drug toxicity, it is readily understandable that normal conduc- 
tion may return after the removal of the precipitating cause. However, such cases, 
along with the cases of intermittent bundle-branch block of rather long duration, 
are still in the minority, and in contrast are numerous cases of intermittent bundle- 
branch block which becomes permanent. This observation is most likely related 
to the fact that in the great majority of cases bundle-branch block occurs in patients 
with coronary sclerosis or hypertensive heart disease, diseases of a progressive 
nature. With increasing myocardial disease in these patients, progressively longer 
diastolic periods become necessary to provide sufficient time for the affected bundle 
branch to recover. This change may then be reflected in the electrocardiograms 
by a constantly decreasing critical heart rate, until such time as the block is no 
longer reversible. It is worthy of note, however, that, since the critical rate varies 
in accordance with other factors besides the absolute quantity of disease present, 
it may actually increase with passage of time (Case 1). The presence or absence 
of bundle-branch block in a single electrocardiogram can, therefore, hardly give 
information with respect to the permanency of the block. However, merely by 
inducing a change in the cardiac rate at each examination, the critical heart rate 
can usually be obtained and may then be employed as a guide in following the 
course and development of the condition. 


SUMMARY 


The electrocardiographic features of intermittent bundle-branch block are pre- 
sented, and factors affecting intraventricular conduction are discussed. 

Several unusual electrocardiograms are reported: In one, gradual transition 
from normal to bundle-branch block complexes occurs over a six-cycle interval ; 
in another, from a patient with auricular tachycardia, the pattern of acute myo- 
cardial infarction concealed by left bundle-branch block becomes unmasked coinei- 
dent with the development of a 2:1 auriculoventricular block. 

The importance of the critical heart rate with respect to intraventricular 
conduction is emphasized, and its significance is discussed. It is suggested that the 
determination of the critical rate is a convenient method of following the progress 
of a case of intermittent bundle-branch block. 

From this and other studies, it appears that intermittent bundle-branch block 
is usually an expression of underlying myocardial disease and probably represents 
a transitional stage before permanent bundle-branch block supervenes. 


43. Bishop, L. F., Jr.: Transient, Recurrent, Complete Left Bundle Branch Block: Report 
of a Case, Am. Heart J. 15:354, 1938. 
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S LIVER damage caused by anticoagulant therapy, especially if such therapy is 
prolonged? Though numerous problems have arisen since the introduction of 


this newer treatment, the question propounded has provoked considerable con- 
troversy. 

Keven if overdosage is not a factor, the likelihood of serious damage to the liver, 
kidney, or other organs during the prolonged administration of bishydroxycoumarin 
(Dicumarol) has been considered by several workers. In a preliminary report, in 
1946, Wright ' described his experience with bishydroxycoumarin in the treatment 
of coronary thrombosis. In his series of 76 patients, 15 died, and autopsies were 
performed on 8. The livers from three of the subjects showed slight fatty infiltration, 
which was not believed to be of serious degree. It should be noted, however, that 
in these autopsied subjects, no laboratory or clinical evaluation of liver function was 
described. 

Three years following Wright’s report, Foley and Wright * studied a group of 
19 patients who had been maintained on bishydroxycoumarin therapy for a period 
varying from 5 to 20 months. Although the hazards of ambulatory treatment and the 
problems of overdosage were carefully analyzed, these writers were unable to demon- 
strate clinically that serious liver damage had resulted in any patient from the pro- 
longed administration of bishydroxycoumarin. Since no evaluations of liver function 
were described, it is assumed that they were not made. 

Nichol and Borg * reported on 78 patients who were given long-term bishydroxy- 
coumarin therapy after one or more attacks of myocardial infarction. The purpose 
was to determine whether recurrent attacks of this disease could be prevented. 
Forty-four patients received bishydroxycoumarin for 3 to 12 months, two patients 

From the Departments of Clinical Laboratory and Internal Medicine, the Jewish Hospital, 
Cincinnati. 

1. Wright, I. S.: Experiences with Dicumarol (3,3’ Methylene-Bis [4-Hydroxycoumarin] ) 
in the Treatment of Coronary Thrombosis with Myocardial infarction, Am. Heart J. 32:20, 
1946. 

2. Foley, W. T., and Wright, I. S.: Long Term Anticoagulant Therapy for Cardiovascular 
Diseases, Am. J. M. Sc. 217:136, 1949. 

3. Nichol, E. S., and Borg, J. F.: Long-Term Dicumarol Therapy to Prevent Recurrent 
Coronary Artery Thrombosis, Circulation 1:1097, 1950. 
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for 36 to 48 months, and one patient for 62 months. In this series, liver function 
studies were not described. In seven subjects on whom autopsy was done, no toxic 


effect on the liver was demonstrable, though as patients they had received bis- 
r 


hydroxycoumarin from 2 to 23 months. Cliaical evidence of liver injury was lacking 


also in those living patients who had received the drug for one or more years. 


In the very complete summary of anticoagulant therapy by Marple and Wright * 


experiments on animals as well as clinical investigations were described. ‘These 


authors indicated that, since the liver is the site of prothrombin formation, its severe 


intrinsic disease, and other conditions which impair its function, may produce hypo- 


prothrombinemia. They also stated there was no further evidence of bishydroxycou- 


marin producing toxic effects in man other than those secondary to its anticoagulant 


action. An extensive study of liver function tests, as well as autopsy findings, failed 


Tas_e 1.—Data on Patients Receiving Bishydroxycoumarin from One to Thirty Days (Group I) 


Sulfobromo- 
Duration Cephalin Thymol Total True Total Alpha phthalein, 
of Treat- Floeeula- Turbidity, Protein, Albumin, Globulin, Globulin, % Retention 
ment, tion Units Gm./100 Ce. Gm./100 Ce. Gm./100 Ce, Gm./100 Ce. in 45 Min. 
Patient Age, Yr. Days (0)* (0-4)* (6-8)* (3.2-4.4)* (2.6-3.8)* (0.7-1.5)* (0-4)* 
26 0 0.6 6.02 3.88 2.4 0.62 1.9 
10 0 2.2 5.95 2.08 3.87 0.68 14 
58 10 0 14 5.73 3.72 2.01 ORM 
59 10 0 4.2 5.64 3.12 2.52 O64 Neg. 
41 13 9 20 6.10 3.10 30 ORS 0.6 


D5 3.33 2.32 O.55 


6.18 2.75 3.35 O89 5.8 


3.0 
15 


70 22 0 2.4 5.738 205 3.08 24.8 
25 0 5.0 6.16 3.65 261 0.79 

53 26 0 2.6 5.75 3.26 249 0.67 0.38 
29 27 0 1.8 6.15 3.60 1.07 3.8 
45 27 3.4 64a 3.52 2.99 0.73 7.0 


S44 0.79 
3.50 
3.4 


3.28 


1.55 6.3 


30 
30 


* Figures in parentheses are normal values. 


to reveal that long-term bishydroxycoumarin therapy produces liver damage, either 


clinical or histopathological. 


METHODS AND PROCEDURES 


The literature recounts only meager laboratory evaluations of the possible detrt- 
inental effeet of long term bishydroxycoumarin therapy. For this reason the present 


study was undertaken, 


Hospitalized as well as ambulatory patients who had received bishydroxycoumarin for a 
few days to several months were studied by use of a group of selected liver function tests. The 


majority of these patients received anticoagulant treatment because of acute and/or repeated 


coronary occlusions; the others had had thromboembolic phenomena elsewhere. The hepatic 


function tests consisted of determinations of prothrombin time, thymol turbidity, cephalin floe- 


culation, total protein with albumin-globulin ratio, and the sulfobromophthalein (Bromsulpha- 


lein) sodium dye retention in 45 minutes, 5 mg. of dye per kilogram of body weight being used. 


4. Marple, C. D., and Wright, I. S.: Thromboembolic Conditions and Their Treatment 
with Anticoagulants, Springfield, Il, Charles C Thomas, Publisher, 1950. 


: 83 21 0 
73 29 0 3.9 
73 0 1.8 a 
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Groups were classified as follows: 
Group I.—Patients who received bishydroxycoumarin from 1 to 30 days (Table 1). This 
group was planned as representing in some measure a so-called control group, to be compared 
with the groups of patients who received longer-term therapy. 


Taste 2.—Data on Patients Receiving Bishydroxycoumarin from Thirty to One Hundred and 
Twenty-Four Days (Group II) 


Sulfobromo- 
Duration Cephalin Thymol Total True Total Alpha phthalein, e 
ot Treat- Flocceula- Turbidity, Protein, Albumin, Globulin, Globulin, % Retention 
ment, tion Units Gm. /109 Ce. Gm./100 Ce, Gm./100 Ce, Gm./100 Ce. in 45 Min. 
Patient Age, Yr. Days (0)* (0-4)* (6-8)* (3.2-4.4)* (2.6-3.8)* (0.7-1.5)* (0-4)* 
y SS 68 31 0 24 6.05 8.20 2.85 0.81 7.0 
63 31 0 17 6.15 3.26 2.89 0.54 eee 
ff a 47 32 0 2.0 6.60 3.49 8.11 0.89 17.8 
_ Ere 61 32 0 1.3 7.36 3.92 3.44 1.40 2.9 
so 35 0 05 5.74 2.88 2.36 0.94 48 
38 0 08 5.37 3.63 1.74 042 18.5 
OS eee 40 wD 0 4.7 6.65 3.50 3.15 3.2 1.8 
Bean ee 45 62 0 58 6.64 3.58 3.06 0.90 10.4 
a 42 62 0 3.2 6.75 4.03 2.72 0.97 31 
A 43 65+ 44 6. 3.40 2.68 0.59 
0 6.0 6.02 3.48 2.54 1.0 7A 
82 0 ane 7.31 3.05 4.26 1.26 6.3 
124 0 0.8 6.50 


* Figures in parentheses are normal values. 
+ During this period, direct-reacting serum bilirubin was 0.9 unit; total, 2.1 units. 
{ During this period, direct-reacting serum bilirubin was 0.8 unit; total, 1.9 units. 


Taste 3.—Data on Patients Receiving Bishydroxycoumarin from Six Months to Fifty-Six 
Months (Group III) 


Sulfobromo- 
Duration Cephalin Thymol Total True Total Alpha phthalein, 
of Treat- Floceula- Turbidity, Protein, Albumin, Globulin, Globulin, % Retention 
ment, tion Units Gm./100 Ce. Gra./100 Ce, Gm./100 Ce. Gm./100 Ce, in 45 Min. 
Patient Age, Yr. Mo. (0)* (0-4)* (6-8)* (3.2-4.4)* (2.6-3.8)* (0.7-1.5)* (0-4)* 
sk Fae 57 9 0 1.3 5.86 3.48 2.38 0.85 
Seer 53 10 0 0.5 5.75 4.0 1.75 0.75 wae 
BD 0 8.6 7.44 3.25 4.19 0.77 14.5 
AER nee 65 12 0 20 5.92 4.10 3.36 0.74 nee 
8 at ere 30 12 0 3.1 7.02 4.36 2.66 0.70 1.0 
42 1s 0 34 6.76 3.63 3.13 O87 62 
18 0 6.23 4.17 2.06 4.3 
71 18 0 03 5.51 2.13 0.86 8.1 
19 0 24 751 3.03 1.31 0.2 
SSR er 60 21 0 24 6.12 1.95 0.09 5.4 
23 0 01 6.44 2.39 0.76 2.5 
Serre 66 24 0 14 644 2.50 0.59 2.1 
62 34 0 05 6.60 3.01 0.78 
00% 2.19 0.56 3.3 
3.33 0.80 8.2 
ks 2.44 0.63 5.8 
4.8 
28 


56 1+ 


* Figures in parentheses are normal values. 


Group II.—Patients who received bishydroxycoumarin therapy from 30 to 124 days (Table 


2). 


Group II].—Patients who received bishydroxycoumarin from 6 months to 56 months (Table 
3). These were the ones considered to be on long-term bishydroxycoumarin therapy. 


39 53 0 26 5.65 4.04 1.61 0.64 
64 6.75 3.50 3.25 0.81 = 
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Group IV.—Patients who received no bishydroxycoumarin at all (Table 4). These were 
patients, most of whom were hospitalized for various illnesses, who presented no obvious clinical 
signs or symptoms of liver disease. They were selected at random to provide a group of patients 
not treated with bishydroxycoumarin, in whom relatively normal liver function studies might 
be expected. Abnormalities occurring in this group could be within the limits of laboratory 
error or might suggest unsuspected underlying liver pathology. These abnormalities furnish a 
comparative evaluation with regard to the degree of abnormalities ascertained by laboratory 
studies of the other groups. 

Prothrombin concentration levels of patients receiving bishydroxycoumarin were usually 
maintained between 25 and 45% of normal. 
It doubtless would have been ideal to have a complete battery of liver function 
tests performed on each patient before bishydroxycoumarin therapy was instituted. 
By such means a true base-line control could be furnished. Owing to the many 
difficulties involved in prearranging such a procedure, this was not feasible for the 
present study. 

Repeated liver function tests to be performed in the future on patients included 
in this study, as well as studies on new patients under therapy, will provide additional 
comparative material and data concerning the possible toxic action of bishydroxy- 
coumarin. Such an investigation is contemplated and will be reported on at a 
future date. 
RESULTS 

In Group I there were 15 patients, who received bishydroxycoumarin for a period 
of 30 days or less, at which time liver function tests were performed (Table 1). 
There were no abnormal cephalin flocculation determinations. Three patients had 
abnormal thymol turbidity determinations, but these were only slightly elevated 
(Chart 1). Seven patients had a total protein below normal (Chart 2), while there 
were nine abnormalities involving the true albumin (Chart 3) and total globulin 
fractions (Chart 4) in the same patients. In four additional patients, in whom 
the total protein value was normal, there were four abnormalities involving the true 
albumin or the total globulin. There was abnormally elevated sulfobromophthalein 
retention in four patients (Chart 5). One patient, S. E., a man 70 years of age, had 
a markedly elevated dye retention, which was believed attributable to previous exist- 
ent hepatic damage, based upon severe advanced vascular disease and chronic passive 
congestion of the liver. 

Group I1 consisted of 11 patients who received bishydroxycoumarin from 30 to 
124 days (Table 2). In one of these patients, C. H., liver function tests performed 
at 10 days and at 124 days after the initial onset of bishydroxycoumarin therapy 
revealed no significant changes and no abnormality. 

Four patients of Group II had elevated thymol turbidity determinations, but 
these were only slight (Chart 1). Only two patients had a total protein lower than 
normal (Chart 2). There were two abnormal true albumin determinations (Chart 3) 
and four abnormal total globulin determinations in five of these patients (Chart 4). 
Abnormal sulfobromophthalein dye retention occurred in 10 patients of this Group 
(Chart 5). Special mention should be made of patients M. I’. and I. C., because the 
abnormalities in their laboratory tests were accounted for by severe bishydroxycou- 
marin toxicity. These patients will be discussed later. 


Group 


Normal Limits 
e 


Group II 


GroupI 


Units 


Chart 1.—Thymol turbidity determinations. 


No “Dicumarol” 


Group IZ 


Normal Limits 


Group 


Group IL 


Group I 


$8 6 62 65 70 75 60 
Groms per 100 Cc. 


Chart 2.—Total protein determinations. 
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Chart 3—True albumin determinations. 


No 
KDicumarol” 


Group WZ 


(Normal Limits 
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Group IZ 


eGroup I 


1s 17 2 22 25 263 32 35 4 42 45 


Groms per 100 Cc. 


Chart 4.—Total globulin determinations. 
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The patients considered to have been on long-term bishydroxycoumarin therapy 
are those in Group IIL (Table 3). There were 21 patients who received anticoagulant 
therapy for from 9 to 56 months. Only one patient of this group had an abnormal 
cephalin flocculation test, and this to only a slight degree. In five patients abnormal 
thymol turbidity determinations were demonstrated, the highest being 8.6 units 
(Chart 1). Hypoproteinemia was shown in five patients of this group (Chart 2), 
with two persons having an abnormal true albumin (Chart 3) and 12 having an 
abnormal total globulin (Chart 4). Abnormally elevated sulfobromophthalein dye 
retention was demonstrated in eight patients (Chart 5). The highest was 14.5% 
retention in 45 minutes in patient S. N., a woman 55 years of age, who had been 
on ambulatory anticoagulant therapy for 11 months, Areas of easily occurring 


No'Dicumarol™ 


[_]Normal Limits 


Group IL 


Group 


6 10 12 14 16 18 20 22 24 26 26 30 32 34 
Per cent Retention in 45 Minutes 


Chart 5.—Sulfobromophthalein retention determinations. 


ecchymosis, plus other signs, suggested the possibility of preexisting hepatic injury 
in this particular patient. 

Group IV consisted of 12 persons, 10 of whom were hospitalized for various 
illnesses, who had never received bishydroxycoumarin (Table 4). The cephalin floc- 
culation test was decidedly positive in one patient (D. H.). There were no abnormal 
thymol turbidity determinations (Chart 1). Hypoproteinemia was found in two 
patients (Chart 2), while there was one true albumin determination lower than 
normal (Chart 3) and three total globulin determinations below normal (Chart 4). 
Seven patients had abnormally elevated sulfobromophthalein dye retention (Chart 5). 
The abnormalities found in patients R. H. and E. L. may be explained on the basis 
of previous liver injury secondary to chronic hepatic congestion. 
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Other abnormalities in this group of “normals” may be within the limits of labora- 
tory error or may indicate mild hepatic dysfunction or unsuspected underlying liver 
pathology. This group, therefore, serves to illustrate that, although certain patients 
who had not received anticoagulant therapy are assumed to have normal hepatic 
function, laboratory studies may demonstrate some mildly abnormal determinations. 
Therefore, at least the same degree of abnormality may be expected in the other 
groups checked, without invoking the effects of bishydroxycoumarin. 


COM MENT 


Forty-five persons, comprising three distinct groups, who received bishydroxy- 
coumarin therapy were studied for evaluation of liver function as determined by 
selected laboratory procedures. Anticoagulant therapy was administered 2 days to 
56 months. ‘Twelve persons considered as a control group received no bishydroxy- 


coumarin at all. 

Detailed examination of the data revealed abnormalities in each of the arbitrarily 
formed groups of patients. There is approximately the same relative percentage of 
abnormal findings in the three groups of patients who received anticoagulant therapy 
as there is in the group of patients who received no bishydroxycoumarin treatment. 
Moreover, a detailed study of the results showed no consistently large number of 
abnormal determinations with any one particular laboratory procedure, nor did any 
one patient under carefully managed bishydroxycoumarin therapy reveal pronounced 


abnormalities in all liver function tests. 
Two patients in Group II, M. F. and I. C., represent examples of overdoses of 
bishydroxycoumarin, necessitating admission of these patients to the hospital. In 


each instance the prothrombin concentration was less than 10% of normal and liver 
function studies revealed distinct abnormalities during the acute episode. Patient 
M. F. exhibited bishydroxycoumarin toxicity secondary to treatment for recurrent 
thrombophlebitis ; patient I. C. presented additional complicating factors, including 
diagnosed inactive rheumatic fever. The latter patient experienced recurrent pul- 
monary infarctions, thrombophlebitis, and, most significant of all, repeated episodes 
of acute congestive failure. With correct therapy and management not only did these 
patients recover clinically from the acute development of hypoprothrombinemia but 
also demonstrated the return to normal of the liver function determinations. 

The facts gleaned strongly suggest that an acute but transient episode of hepatic 
damage consequent to overdosage of bishydroxycoumarin therapy will produce 


evidence of abnormal liver function. However, this process is reversible from the 
clinical as well as from the laboratory point of view, and no permanent damage to 
the liver parenchyma seems to occur. 

Patient I. C. presented a problem similar to those reported by Powers.° Powers 
observed that chronic passive congestion of the liver interfered with the function of 
prothrombin formation to such an extent that administration of what were pre- 
sumably safe doses of bishydroxycoumarin so severely disrupted the clotting 
mechanism that hemorrhage occurred. Moreover, it was pointed out that diminished 
renal filtration due to congestive failure caused retention of bishydroxycoumarin to 
such an extent that toxic levels were reached on what might well have been thought 


5. Powers, J. S.: Toxicity of Dicumarol: Review of the Literature and Report of 2 Cases, 
Ann. Int. Med. 32:146, 1950. 
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to be safe dosage. Thus, after correct treatment and control of the severe cardiac 
failure, patient I. C. was continued on the therapeutic regimen of bishydroxy- 
coumarin and tolerated the medication quite well. Since then, the patient has been 
maintained on bishydroxycoumarin therapy over a period of eight months, with na 
recurrence of difficulty from the bishydroxycoumarin. 


SUMMARY AND CONCLUSIONS 


Various abnormalities as shown by liver function tests existed in 45 patients 
who had received bishydroxycoumarin (Dicumarol) for 2 days to 56 months and 
in 12 persons who had received no bishydroxycoumarin, A comprehensive evalu- 
ation failed to disclose marked alteration involving any one specific laboratory 
procedure or decided abnormalities throughout the test of one particular person to 
be produced by carefully controlled long-term bishydroxycoumarin therapy. 

Additional data demonstrated that severe prothrombin deficiency induced by 
overdosage of bishydroxycoumarin produces toxic liver damage. This damage, 
evidenced by abnormal findings in the liver function studies, is only temporary and 
is completely reversible. 

Long-term bishydroxycoumarin therapy did not produce conclusive evidence of 


appreciable hepatic parenchymal damage in patients who previously had not suffered 


from hepatic disease. 
605 Lincoln Rd., Miami Beach, Fla. 
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SERUM MUCOPROTEIN LEVEL IN DIFFERENTIATION OF 
HEPATOGENIC FROM OBSTRUCTIVE JAUNDICE 


EZRA M. GREENSPAN, M.D. 
AND 


DAVID A. DREILING, M.D. 
NEW YORK 


IFFERENTIATION of hepatogenic from obstructive jaundice continues to 
be a common diagnostic problem, despite the ever-expanding “battery” of 
liver function tests now available to the clinician. Such frequently employed tests 
as cephalin flocculation, thymol turbidity, zinc sulfate flocculation, and alkaline 
phosphatase activity depend upon relative or absolute changes in serum albumin, 
beta globulin, or gamma globulin or upon impairment of biliary excretion. Although 
increase of certain serum carbohydrate components related to the alpha-globulin 
fractions has long been recognized to occur in the presence of inflammatory and 
neoplastic disease,’ no attempt has been made until recently to employ measurement 
of these components in diagnosis of hepatic or biliary tract disease. In an extension 
of biochemical studies on the effect of chemotherapeutic agents in patients with 
advanced neoplastic disease, one of us (Ie. M. G.) and his colleagues * reported that 
the level of serum mucoprotein, an alpha-globulin constituent, appeared to represent 
a potential aid in differentiation of neoplastic or inflammatory obstructive biliary 


tract disease from such common forms of hepatogenic jaundice as are seen in infec- 


tious hepatitis, homologous serum hepatitis, or portal cirrhosis. 

Bernice Gitler gave technical assistance in this study. 
This work was initiated at the Clinical Research unit of the National Cancer Institute, 

United States Public Health Service Hospital, Baltimore. 

From the National Cancer Institute, National Institutes of Health, United States Public 
Health Service (Federal Security Agency), Bethesda, Md., and the Medical and Surgical 
Services of Mount Sinai Hospital, New York. 

1, Brdicka, R.: Serologische Untersuchungen mit Hilfe der polarographischen Methode 
unde ihre Bedeutung fiir die Krebsdiagnostik, Acta Union internat. contre cancer 3:13-30, 1938. 

Mayer, K.: Uber eine mucoidahnliche Substanz aus Serum, Ztschr. physiol. Chem. 275:16-24, ; 
1942. 

2. (a) Greenspan, FE. M.; Lehman, J.; Graff, M. M., and Schoenbach, E.: A Comparative 
Study of the Serum Glycoproteins in Patients with Parenchymatous Hepatic Disease or Meta- 
static Neoplasia, Cancer 4:972-983, 1951. (hb) Greenspan, E. M.; Tepper, B.; Terry, L. L., and 
Schoenbach, E.: The Serum Mucoproteins as an Aid in the Differentiation of Neoplastic from 
Primary Parenchymatous Liver Disease, J. Lab. & Clin. Med. 39:44-56, 1952. (c) Greenspan, 
FE. M.; Tepper, B., and Schoenbach, E.: The Estimation of Serum Mucoprotein as an Aid in 
the Differentiation of Neoplastic from Primary Liver Disease, Proceedings of the National 
Meeting of the American Federation for Clinical Research, 1951, Abstract 59. (d) Greenspan, 
FE. M.: The Serum Mucoprotein Content in the Diagnosis of Jaundice and/or Hepatomegaly, 
ibid. 1952, Abstract 48. 
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GREENSPAN-DREILING—SERUM 
The term serum mucoprotein designates a carbohydrate-rich protein fraction 
which comprises approximately 10 of the total serum proteins in the normal state. 
This mucoprctein fraction* is relatively homogeneous, as determined electro- 
phoretically,* and normally appears to represent about one-fifth of the alpha-globulin 
fraction. The mucoprotein concentration of serum may be simply and accurately 
estimated ° by an isolation procedure involving (a) differential precipitation of the 
serum proteins from the mucoprotein with perchloric and phosphotungstic acids 
and (>) measurement of the protein moiety of the precipitated mucoprotem with a 
biuret peptide reaction“ or by other conventional methods of quantitative protein 
analysis.* 

An average mucoprotein level of 57.6 mg. per 100 cc. (S.D. #£7.5; S.E. £08) 
was reported in preliminary studies on 89 normal subjects, aged 20 to 50. Lower 
values for normal female subjects were noted (mean and range: females 54.3 mg., 
40 to 70 mg.; males 60.3 mg., 48 to 75 mg. per 100 ce.). An increased mucoprotein 
level was observed in approximately 95% of a small series *" of patients with 
clinically detectable enlargement of the liver due to hepatic metastases. In patients 
with jaundice due to obstructive biliary tract disease of either inflammatory or neo- 
plastic origin (cholangitis, cholecystitis, choledocholithiasis, carcinoma of the pan- 
creas or biliary ducts, ete.) mucoprotein levels were normal or increased, depending 
upon the duration, character, and extent of the inflammatory or neoplastic process. 

In contrast to these findings in patients with metastatic hepatomegaly or obstruc- 
tive biliary tract disease was the observation that 80% of a small group *" of patients 
with jaundice or hepatomegaly due to acute hepatitis, homologous serum hepatitis, 
or portal cirrhosis showed reduced mucoprotein levels. 

These preliminary studies on serum mucoprotein have been extended to a series 
of more than 2,000 patients with a wide variety of infectious, neoplastic, cardiovas- 
cular, degenerative, metabolic, endocrine, and functional diseases. From this gen- 
eral survey, it may be concluded * that, although absolute reduction in the serum 
mucoprotein level may occur in endocrine diseases characterized by pituitary, thy- 
roid, and adrenal dysfunction, as well as in nephrosis, sarcoid, and myeloma, 
nevertheless, impaired liver function, as recognized clinically in patients with hepa- 
titis or portal cirrhosis, is by far the most frequent clinical condition associated with 
reduction in the serum mucoprotein content. 

3. Winzler, R. J.; Devor, A. W.; Mehl, J. W., and Smyth, I. M.: Studies on the Muco- 
proteins of Human Piasma: Determination and Isolation, J. Clin. Invest. 27:699-616, 1948. 

4. Mehl, J. W.; Golden, F., and Winzier, R. J.: Mucoproteins of Human Plasma: IV. 
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This paper presents comparative data indicating that measurement of the serum 


mucoprotein level offers the clinician a useful diagnostic aid in distinguishing the 


common forms of medical from surgical jaundice, as well as an aid in recognizing 
hepatomegaly due to neoplastic infiltration of the liver. Reduction in serum muco- 
protein levels among patients with impaired liver function appears to be dependent 
upon the presence of parenchymatous hepatic insufficiency relatively uncomplicated 
by inflammatory or neoplastic disease. Exceptional patients who showed normal or 
increased mucoprotein levels despite the presence of hepatitis or portal cirrhosis 
were usually found to be suffering also from such significant coincident extrahepatic 
diseases as pneumonia, tuberculosis, sepsis, or carcinoma. The serial studies, pre- 
sented in this paper, of patients with coincident extrahepatic disease of remediable, 
self-limited, or progressive types, provide a basis for the hypothesis that the muco- 
protein level in the normal and in the abnormal state represents an equilibrium 
dependent upon two major factors: (a@) liver function, which when impaired tends 
to lower mucoprotein level, and (/) cellular proliferation or destruction, which 
when accelerated during inflammatory, neoplastic, or traumatic processes tends to 
elevate mucoprotein level. 

Because of this apparent equilibrium, the serum mucoprotein level aione cannot 
be considered either a true or a necessarily reliable index of liver function. Never- 
theless, the frequency of a reduction in the serum mucoprotein level in the presence 
of parenchymatous liver disease together with the paucity of false positive values, 
i. e., low mucoprotein levels associated with obstructive biliary tract disease, appears 
to warrant presentation of this comparative study at this time. 


MATERIALS AND METHODS 


The patients studied during the initial phases 28.» of this investigation were hospitalized at the 
clinical research unit of the National Cancer Institute and the medical service of the United 
States Public Health Service Hospital, Baltimore. This study was subsequently extended at 
the medical and surgical services and the outpatient clinics of Mount Sinai Hospital, New York. 
Normal sera were obtained from members of the hospital staffs in apparent good health. The 
clinical diagnoses were established by various members of the house and attending staffs not 
directly associated with this investigation. The diagnoses of neoplastic disease were established 
by tissue biopsy or autopsy examination in all instances. For approximately two-thirds of the 
patients with inflammatory biliary tract disease, the clinical diagnoses were confirmed by 
laparotomy. Liver aspiration was employed in only a small number of patients with infectious 
or homologous serum jaundice but in approximately one-half of those with portal cirrhosis. 

Initially, unhemolyzed venous blood samples were obtained in the fasting state. Later it was 
established that food ingestion failed to influence this serum component, and so samples were 
obtained without regard to mealtime. Sera were separated within two hours after clot formation 
by centrifugation and were stored at —5 C. until examined. The procedure of Simkin ® was 
employed as described for precipitation of the mucoprotein, with the exception that a Whatman 
No. 5 filter paper was used for filtration. The protein component of the mucoprotein was 
measured by a biuret method.® 

In addition to the usual hematologic, renal, and chemical studies the following standard tests 
were employed in the differential diagnosis of hepatomegaly and/or jaundice: serum bilirubin,*® 


8. Malloy, H. T., and Evelyn, K. A.: Determination of Bilirubin with Photoelectric Color- 
imeter, J. Biol. Chem, 119:481-490, 1937. 
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globulin concentration,’ cephalin flocculation,!® thymol turbidity,'! zine sulfate turbidity,!* alka- 
line phosphatase 1° activity, sulfobromophthalein sodium (Bromsulfalein) retention,'* and plasma 
prothrombin time.'® Values for these procedures were used for comparative purposes only when 
the serum sample had been obtained within four days before or after the sample for the muco- 
protein determination. Sera reported from patients with obstructive biliary tract diseases were 


obtained preoperatively in all instances. 
RESULTS 


The serum mucoprotein concentration in 185 normal subjects is summarized in 
Table 1. The normal limits (approximate 95% limits) of the mucoprotein level 
employed in this study were 40 to 70 mg. for females and 48 to 75 mg. per 100 ce. 
for males. The lower mucoprotein values among young adult females were both 
statistically and physiologically * significant. The mucoprotein levels in the first 
serum sample obtained from 491 patients with diseases characterized by jaundice 
and/or hepatomegaly are summarized synoptically in Table 2. The individual 
mucoprotein values from the initial 258 patients in the four largest groups in this 
study—infectious or homologous serum hepatitis, portal cirrhosis, hepatomegaly 


TABLE 1.—Concentration of Serum Mucoprotein in Normal Subjects Aged 20 to 50 


Total 


Male Female 


Mean, mg./100 ce........ pei ad 42.9 571 
Median, mg./100 c¢............... 59.3 53.2 
Approximate 95% limits, mg. 100 ee.. 48.0-75.0 40.0-70.0 40.0-75.0 


0.7 Os 


S.E. of diff. between male and female 
Probability of the diff. between male and female means being r 
due to chance............ < Lin 1,000 


with hepatic metastases, and obstructive biliary tract disease—are graphically rep- 
resented in Chart 1. Comparison of the serum mucoprotein concentration with find- 
ings on a standard battery of liver function tests is presented in Table 3. 


A reduction in the mucoprotein level was observed in 70 to 88% of 180 patients 
with infectious or homologous serum hepatitis or portal cirrhosis from the first 
serum sample obtained for study. The number of patients with reduced mucopro- 
9, Gornall, A. G.; Bardawill, C. J., and David, M. M.: Determination of Serum Proteins 

by Means of the Biuret Reaction, }. Biol. Chem. 177:751-766, 1949. 
10. Hanger, F. M.: Serological Differentiation of Obstructive from Hepatogenous Jaundice 
by Flocculation of Cephalin-Cholesterol Emulsions, J. Clin. Invest. 18:261-269, 1939. 
r 11. Maclagen, N. F.: Thymol Turbidity Test: New Indicator of Liver Dysfunction, Brit. 
J. Exper. Path, 25: 234-241, 1944. 

12. Kunkel, H. G.: Estimation of Alterations of Serum Gamma Globulin by Turbidimetric 
Technique, Proc. Soc. Exper. Biol. & Med. 66:217-224, 1947, 

13. Bodansky, A.: Phosphatase Studies: Determination of Serum Phosphatase; Factors 
Influencing Accuracy of Determination, J. Biol. Chem. 101:93-104, 1933. King, E. L., and 
Armstrong, A. R.: Convenient Method for Determining Serum and Bile Phosphatase Activity, 
Canad. M. A. J. 31:376-381, 1934. 

14. Gaebler, O. H.: Determination of Bromsulphalein in Normal, Turbid, Hemolyzed, or 
Icteric Serums, Am. J. Clin. Path. 15:452-455, 1945. 

15. Quick, A. J.: Nature of Bleeding in Jaundice, J. A. M. A. 110:1658-1662, 1938. 
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Parenchymatous hepatic disease 


Hemolytic jaundice 
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Taste 2.—Mucoprotein Concentration in Disease Characterized by Jaundice 


and/or Hepatomegaly 


Diagnosis 


Infectious hepatitis, all 

la. Infectious hepatitis with obvious extrahepatic dines ase + 

Homologous serum hepatitis.................. 

$a. Portal cirrhosis with septicemia, eum hepatoma, 

Fatty liver (biopsy) with and 

Probable “cardiac” 

Infectious mononucleosis with tender palpable over ond varying 


Hepatosplenomegaly with schistosomiasis, 
parasitism, possible cirrhosis (recent Puerto Riean im-nigrants).. 


Congenital or acquired hemolytic anemia...... 


Obstructive biliary tract disease 


A. 


Hepatomegaly 
A. 


* Normal mucoprotein values are 48 to 75 mg. per 100 ce 
* The number of patients from each group who had combined lesions, i. e., simultaneous hepatic and 
extrahepatic diseases, is indicated in parentheses. 


Inflammatory 

1. Acute cholecystitis....... 

8. Common duct stone.................... 

4. Acute and chronic pancreatitis..... ‘ 


Neoplastic 


. Metastases at porta hepatis from wesisuletectine® primary 


Possible biliary dysfunction 
1, “Postcholecystectomy syndrome’’.......... 


From hepatic metastases 
1, Carcinoma (excluding biliary or pancreatic neoplasina shown 


Lymphoma or leukemia, with or without ceitieaaed chemo- 
therapeutic trentememt 


2a. With hepatitis or cirrhosis............ ht 


From congestive heart failure..,.............. 
1, With probable “cardiac eee 
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No. of Patients with 


Increased Normal Decreased 
Values Values Values 


(1) (8) 3) 
0 4 19 
9 Is 62 
(8) (14) (5) ° 
3 5 0 
0 
7) 0 3 
5 1 


17 2 0 
5 M4 1 
4 0 
4 1 


for males and 40 to 70 mg. for females. 


1 58 3 
i 2 
3 
4 
5. 
6 
0 2 6 
18 45 149 
4 3 0 
6 3 0 
2 0 
adder or bi 3 1 
3 
4 2 0 
© 
69 69 3 
2 0 
41 3 4 
(0) (1) (3) 
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tein values would have been greater if patients with obvious coexisting extrahepatic 
disease (present at the time the initial sample was drawn) had been excluded from 
this group. As indicated in parentheses in Table 2, most of the patients with hepa- 
titis or cirrhosis who had normal or high mucoprotein values were suffering from 
extrahepatic disease which was readily recognized clinically. Eight patients with 
fatty infiltration of the liver (proved by biopsy) failed to show reduced serum 
mucoprotein levels. Among 11 patients with infectious mononucleosis with positive 
heterophile tests, hepatomegaly, and varying degrees of liver dysfunction the 
mucoprotein level was increased in 5, normal in 5, and low in 1. The last-mentioned 
patient exhibited a severe protracted jaundice simulating acute infectious hepatitis. 
Diagnosis was made by the unexpected finding of a high heterophile antibody titer. 

Reduction in the mucoprotein content of the serum was observed in only 3 
of a total of 125 patients with verified obstructive biliary tract disease, whether of 


per 100 mi. serum 


SERUM MUCOPROTEIN (Mg % Biuret Peptide) 


Acute Homologous Portal Cirrhosis Hepotomegaly Obstructive 
Serum or infectious * Complicated ) with Biliary Tract 
Hepatitis os Hepotic Disease 


Chart 1.—Single initial estimations of the serum mucoprotein concentration in the first 247 
patients studied with hepatitis, portal cirrhosis, hepatomegaly due to metastatic infiltration, or 
obstructive biliary tract disease. Although the normal range is lower for females than for males, 
the determinations are not segregated with regard to sex. In Table 2 a summary of the muco- 
—_ content in 366 patients is tabulated with reference to the lower normal range in female 
subjects. 


inflammatory or of neoplastic origin. The mucoprotein levels were normal or 
increased in this group, depending upon the nature and extent of the lesions 
involved. The presence of an early or relatively localized neoplasm in the biliary 
tract or pancreas was often insufficient to raise the mucoprotein level above the 
normal range, whereas such acute inflammatory biliary tract processes as cholangi- 
tis or cholecystitis appeared to result in an increased mucoprotein level more con- 
sistently than did the presence of a small localized tumor of the head of the pancreas. 
All seven patients with biliary cirrhosis failed to show the low mucoprotein levels 
usually observed in portal cirrhosis, despite evidence of marked pathologic changes 
in the liver secondary to chronic biliary obstructive disease. 

The incidence of increased mucoprotein levels in patients with two common 


forms of hepatomegaly without jaundice, i. e., those secondary to either neoplastic 
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infiltration or congestive heart failure, is demonstrated in Chart 1 and Table 2. 
Among 52 patients with hepatomegaly from metastatic carcinoma, 2 showed normal 
mucoprotein levels. Of 48 patients with hepatomegaly with leukemia or a dissemi- 
nated lymphoma, there were only 3 with normal values and 4 with low values. In 


three of the four patients with low mucoprotein values jaundice had developed after 


treatment with antineoplastic drugs. At autopsy examination the livers of these 


three patients showed degenerative parenchymatous disease without tumor invasion. 
Thus, approximately 90% of 100 patients with a presumptive clinical diagnosis of 
metastatic hepatomegaly had increased mucoprotein levels in the initial serum 


sample. Among 31 patients with congestive heart failure of varied etiology (exclu- 


sive of hyperthyroidism) the mucoprotein value was increased in 22, normal in 6, 


and reduced in 3. A clinical diagnosis of ‘cardiac cirrhosis” had been made for the 


three patients in this group who had low mucoprotein levels. 


Taste 3.—Comparison of Serum Mucoprotein Concentration with Other Indices of Liver 
Function in Diagnosis of Hepatogenous |l'ersus Obstructive Jaundice 


Serum Alkaline 

Muco- Phos- 

protein, Serum Cephalin Thymol Floeceula- phatase, Prothrombin 

Mg./100 Ce." Globulin, Floceula- Turbidity, tion, Units Time 

(7 <48) Gm./100 Ce. tion Units Units (>24 K. A. or (<wW% of 

Diagnosis (% <40) (>3.2) (>2+) (>7.0) (>9.0) >12 B. U.) Normal) 
Infectious or RAO, 46% 48% 68% 67% 19% 4% 

homologous (91)t (61) (50) (59) (22) (a8) (41) 


serum hepatitis 


Portal cir- 70% 66% 41% 39% 7% 6% 29% 
rhosis (89) (69) (52) (61) (26) (6) (55) 


Obstructive 2% 59% 8% 27% 32% 55% 12% 
biliary tract (125) (101) (75) (63) ay) (4) (65) 
disease (in- 
flammatory or 
neoplastic) 


* Normal values for each test are given in parentheses in the column heads. 
+ The number of patients in each group is indicated in parentheses. Comparative data were employed 
only if obtained within four days before or after the mucoprotein determination. 


The incidence of a low mucoprotein level as an indicator of parenchymatous 


liver disease (hepatitis or portal cirrhosis) equaled or exceeded the incidence of 


abnormal values (Table 3) in the following commonly employed liver diagnostic 
aids: serum globulin (> 3.2 Gm.), cephalin flocculation (> 2-+-), thymol tur- 
bidity (> 7.0 units), zinc sulfate flocculation (> 9.0 units), alkaline phosphatase 
(> 24 King-Armstrong or 12 Bodansky units), and one-stage prothrombin time 
(< 50% of normal). The potential differential value of the mucoprotein deter- 
mination was particularly reflected in the low incidence of false positive values— 


i. ¢., low mucoprotein concentrations—in the series of 125 patients with obstructive 


biliary tract disease. The presumptive diagnostic aid afforded by the mucoprotein 


test in these patients with jaundice compared favorably with that given by any of 
the aforementioned liver-function tests. Only the alkaline phosphatase and the 
cephalin flocculation procedure approached the mucoprotein determination in dif- 
ferential significance when they were compared in this group of patients with jaun- 
dice (Table 3). 

Serial determinations of mucoprotein level indicated that it was independent of 
the values obtained with the conventional liver tests studied. Thus, reduced muco- 
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protein levels from patients with hepatitis or cirrhosis were observed to increase 
gradually or suddenly during the development of complicating or superimposed 
inflammatory or neoplastic disease, without there necessarily being any important 
degree of improvement in liver function. Curves of the serial mucoprotein levels 
were downward, upward, U-shaped, or saddle-backed, depending upon the nature 
and course of the disease and associated complications. The lability of the muco- 
protein level reflected the fact that in patients with liver disease, especially portal 
cirrhosis, various coincidental pathological processes are prone to develop, which 
could be expected to increase the mucoprotein level above the range found in cir- 
rhosis or hepatitis alone. Chart 2 illustrates such extreme fluctuations observed in 
patients with combined lesions, 1. e., inflammatory or neoplastic disease together 
with hepatitis or cirrhosis. 

Case 1 is that of a patient with subacute bacterial endocarditis superimposed 
upon inactive rheumatic heart disease. Prior to treatment, hepatosplenomegaly and 
marked changes in the serum protein tests suggested the possibility of an accom- 
panying cirrhosis. During successful treatment with antibiotic, the mucoprotein 
level fell gradually from 140 mg. per 100 cc. to the normal range. The reduced 


INFLAMMATORY. 
Neoplastic — RANGE 


HEPATITIS. 
cinnmosis” RANGE 


° 10 20 30 ae so 60 

Chart 2.—The mucoprotein “Equilibrium.” Serial determinations of the serum mucoprotein 
levels in six cases of parenchymatous liver disease concomitant with other significant inflam- 
matory or neoplastic processes. 

1 (Case 1).—Subacute bacterial endocarditis superimposed on chronic rheumatic cardiac dis- 
ease; hepatosplenomegaly and unusual serum protein changes with diagnosis of a possible under- 
lying portal cirrhosis; favorable response to antibiotic therapy and subsidence of abnormal find- 
ings. 

2 (Case 2).—Diabetes mellitus, portal cirrhosis, and an acute epididymo-orchitis responding 
promptly to antibiotic therapy. 

3 (Case 3).—An obscure abdominopleural syndrome with fever apparently responding to 
antibiotic therapy, in a patient with an established diagnosis of portal cirrhosis. 

4 (Case 4).—Carcinoma of the bladder treated by a possibly incomplete removal of tumor 
by fulguration. Hepatomegaly and jaundice developed two months after fulguration. A diag- 
nosis of infectious hepatitis rather than visceral dissemination of tumor was established by 
the clinical course and the blood chemical findings, including mucoprotein determinations. 

5 (Case 5).—Acute carbon tetrachloride poisoning characterized by severe hepatic and renal 
damage, with ultimate recovery. Hepatic damage subsided rapidly but serious cardiovascular- 
renal failure persisted until the third week of illness. 

6 (Case 6).—Portal cirrhosis with development of rapid hepatic decompensation, due to 
superimposed malignant hepatoma. 


mucoprotein serum concentration usually observed in portal cirrhosis failed to 
develop. Laboratory findings which initially had suggested the possibility of cirrho- 
sis gradually reverted to normal. In Case 2, an elevated mucoprotein level of 130 
mg. fell to 40 mg. per 100 cc., in the subnormal range, within a six-day period. The 


clinical diagnoses on admission were acute epididymo-orchitis, diabetes mellitus, and 
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possible portal cirrhosis. The prompt response to antibiotic therapy resulted in a 
rapid decline of the mucoprotein level to the cirrhotic range. Case 3 illustrates the 
mucoprotein levels in a patient with portal cirrhosis during an undiagnosed episode 
of fever which responded to antibiotic therapy. In this Case, as in Case 2, the 
mucoprotein level declined progressively past the normal range to the cirrhotic 
range. In Cases 2 and 3, the serial mucoprotein determinations demonstrated the 
basic unreliability of the mucoprotein level as a guide to liver function per se. Nev- 
ertheless, the sensitivity of the mucoprotein level to fluctuations in the apparent 
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Chart 3.—Blood chemical data for a patient with jaundice ultimately established as a mani- 
festation of Hodgkin's disease. 
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Chart 4.—Blood chemical data for a patient with jaundice produced by carcinoma of the 
head of the pancreas. 


balance between hepatic function and extrahepatic pathological processes provided 
a distinct aid in interpreting the clinical course. The two factors, hepatic function 
and inflammatory or neoplastic processes (usually extrahepatic), always had to be 


considered in evaluating any single mucoprotein determination. Potential support 
for the use of serial mucoprotein determinations to aid in clinical diagnosis of 
patients with complicated or double lesions is also illustrated by Case 4. The patient 
had a bladder carcinoma with signs of local extension into or beyond the bladder 
wall. After the conclusion of treatment by fulguration and radiotherapy the muco- 
protein content was normal (65 mg. per 100 cc.). Several months later jaundice, 
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hepatomegaly, and progressive asthenia developed. It was not clear w hether these 
symptoms represented the effect of hepatic metatases, homologous serum hepatitis, 
or both. There was a markedly reduced mucoprotein level (20 mg. per 100 ce.) 
when the patient was admitted to the hospital. The mucoprotein level gradually 
rose toward normal in the next three months. The mucoprotein determinations in 
this instance seemed to confirm the presence of hepatitis as well as to suggest that 
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Chart 5.—Comparison of serum mucoprotein levels with serial liver function tests of a 
patient with mild infectious hepatitis of the acute relapsing type. 
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Chart 6.—Comparison of serum mucoprotein levels with serial liver function tests of a patient 
with moderately severe infectious hepatitis of a subacute type. 


no marked dissemination of the tumor was developing during the period of post- 
operative observation. 

Serial determinations of mucoprotein together with other liver function indices 
for two patients with perplexing diagnostic problems are illustrated in Charts 3 
and 4. Clinical diagnoses of infectious hepatitis were made initially in both of these 
cases. It was noted that the mucoprotein levels not only were not reduced (as might 
have been expected) but were elevated and rising as signs of progressive disease 
persisted. After more than two months of study in the hospital, pathological diag- 
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noses of Hodgkin's disease and of carcinoma of the pancreas were established by 
laparotomy and biopsy, respectively, for these two patients. 

Comparative studies of serial mucoprotein levels and other liver function indices 
in two representative cases of infectious hepatitis are presented in Charts 5 and 6. 
It is of clinical interest to note that an admission diagnosis of “cholangiolitic” hep- 
atitis with intrahepatic obstruction was frequently considered when these patients 
with jaundice were admitted to the hospital; it was made and sustained in the case 
of only one patient (Chart 7) among a total of 91 patients with either infectious 
hepatitis or homologous serum jaundice. During the convalescent phase of infec- 
tious or homologous serum hepatitis the incidence of reduced mucoprotein levels 
appeared to approximate that of increased sulfobromophthalein retention and 
abnormal thymol turbidity and cephalin flocculation values in a group of 15 patients 
studied. The relative value of mucoprotein determination as a guide to the pres- 
ence of residual liver damage after recovery from acute hepatitis will be investi- 
gated in further studies. 
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Chart 7.—Comparison of serum mucoprotein levels with serial liver function tests of a 
patient with severe acute infectious hepatitis diagnosed as cholangiolitic in type at the onset. 
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COM MENT 


Estimation of the serum mucoprotein level would seem to have unusual inherent 
potential diagnostic value because of its following characteristics: (1) It occurs 
clinically in three ranges, increased, normal, or decreased; (2) it deviates in oppo- 
site directions from the normal in the same patient within relatively brief periods 
of time; (3) it depends upon two unrelated groups of factors of clinical importance 
in practical diagnosis and therapy, (a) liver function and (>) cellular proliferation 
and destruction (usually extrahepatic); (4) it offers a crude guide to changes in 
the serum alpha globulins. 

At least two physiological loci for the formation, modification, and utilization of 
serum mucoprotein in the body may be postulated on the basis of our present incom- 
plete experimental and clinical knowledge. Winzler and Burk '® demonstrated that 


16. Winzler, R. J., and Burk, D.: Blood Proteose and Cancer, J. Nat. Cancer Inst. 4:417- 
428, 1944. 
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plasma from the efferent blood vessels of experimental tumors or abscesses contains 
a higher concentration of mucoprotein-like substances than is found in the afferent 
vessels or in the systemic circulation. Although comparable studies are unavailable 
on man, the dynamic behavior of the serum mucoprotein, level in patients seems to 
lend support to the concept of a labile equilibrium in which the serum level of 
mucoprotein is the resultant of unknown factors involved in liver metabolism and 
the release of mucoprotein from sites of tissue proliferation or destruction (usually 
but not necessarily always in extrahepatic tissues). There is no evidence yet avail- 
able to indicate whether the reduced mucoprotein concentrations associated with 
parenchymatous liver disease represent increased utilization or decreased formation 
of mucoprotein by the damaged liver or a reduction in the metabolic turnover 
(release) of mucoproteins from sites of tissue proliferation or destruction. In any 
event, the lability of the mucoprotein level is, indeed, a striking clinical phenomenon, 
as was most clearly demonstrated during such an acute pathologic process as carbon 
tetrachloride poisoning manifested by both hepatic and renal necrosis. During the 
first few days, when liver damage was obviously severe, the mucoprotein level 
remained below the normal range. However, within a few days after partial recov- 
ery of liver function, there occurred a six-fold increase in the mucoprotein level, 
which appeared to reflect the marked proliferative and cellular changes which must 
have been continuing in the various extrahepatic tissues of the patient (Chart 2, 
Case 5). 

The concept of a mucoprotein equilibrium may aid in evaluating and distinguish- 
ing the usually mild hepatitic signs and symptoms associated with infectious mono- 
nucleosis from those due to infectious hepatitis. In mononucleosis the lymph node 
and other extrahepatic processes appear to contribute to the normal or high muco- 
protein content of the serum; the usually mild liver involvement fails to depress the 
mucoprotein level. The relative consistency of low mucoprotein levels in infectious 
hepatitis thus appears to reflect the primary hepatotrophic nature of the etiological 
agent (virus). 

The concept 02 a mucoprotein equilibrium and the clinical significance of a 
changing mucoprotein level may accelerate the search for more precise etiological 
diagnoses for patients with jaundice of undetermined origin. The longer the dura- 
tion of neoplastic or inflammatory obstructive biliary tract disease, the more likely 
is the mucoprotein level to increase above the normal range. The incidence of proved 
false positive values, i. e., reduced mucoprotein levels in patients with obstructive 
biliary tract disease, appears to approximate only 2%. Among the patients in this 
study with false negative values, i. e., normal or increased mucoprotein levels in the 
presence of proved hepatitis or portal cirrhosis (about 20% ), only a small portion 
(approximately 5% ) were not found to have been suffering from an obvious coinei- 
dent but important extrahepatic disease. Our data and experience suggest that surgi- 
cal exploration in a jaundiced patient with a presumptive diagnosis of obstructive 
biliary tract disease might be deferred temporarily by the finding of a reduced serum 
mucoprotein concentration. Further study would be desirable before this view is 
accepted fully. The single or serial mucoprotein determination thus appears to pro- 
vide additional information heretofore unattainable with conventional tests for the 


differentiation of medical from surgical jaundice. 
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SUMMARY 


The serum mucoprotein is a polysaccharide-rich component of the alpha globu- 
lins ranging in concentration from 48 to 75 mg. per 100 ce. in normal adult males 
and from 40 to 70 mg. per 100 cc. in females. A reduction of the serum mucoprotein 
level was observed in approximately 80% of 180 patients with infectious hepatitis, 
homologous serum hepatitis, or portal cirrhosis but in only 2% of 125 patients with 
various forms of obstructive biliary tract disease. Approximately 90% of 100 
patients with metastatic hepatomegaly had an increased mucoprotein level. 

Serial studies demonstrated the striking lability of the serum mucoprotein level, 
which appeared to be the resultant of (1) liver function, which when impaired 
lowered the mucoprotein level and (2) cellular proliferation and destruction (usu- 
ally extrahepatic), which when accelerated in inflammatory or neoplastic disease 
was associated with increased serum mucoprotein levels. This mucoprotein equi- 
librium appears to be in a constant dynamic state in patients with such combined 
lesions as hepatitis with advanced cancer, portal cirrhosis with suppurative disease, 


and portal cirrhosis with hepatoma. 

Although the mucoprotein level was not interpreted as a specific or reliable index 
of liver function, the diagnostic value of a single determination compared favorably 
with any of the following tests employed in the differentiation of medical from 
surgical jaundice: albumin-globulin ratio, cephalin flocculation, thymol turbidity, 


zine flocculation, alkaline phosphatase, and prothrombin time. 


Mount Sinai Hospital. 
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CORTISONE IN TREATMENT OF SHOULDER-HAND SYNDROME 
FOLLOWING ACUTE MYOCARDIAL INFARCTION 
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ALEXANDER A. DOERNER, M.D. 
AND 
BURTON L. ZOHMAN, M.D. 
STATEN ISLAND, N. Y. 


HE TERM shoulder-hand syndrome has been given to a painiul disability of 
the shoulder or hand, or both, which is seen as a complication of myocardial 


infarction, hemiplegia, protruded cervical intervertebral disk, or cervical osteo- 


arthritis. In coronary disease this dystrophy occurs too frequently to be coincidental 


and therefore must be recognized as a distinct clinical entity. The initial stage of the 


syndrome begins with a painful shoulder followed by swelling, pain, and stiffness 


of the hand and fingers. The condition occurs within six months of an acute 


myocardial infarction, most cases developing coincidentally with or within four 


weeks after the attack. The complication has been attributed to reflex spasm of 


the muscles and ligaments around the shoulder secondary to cardiac pain impulses 


which are referred to the same segments of the spinal cord as innervate the affected 


muscles and ligaments. According to this view,’ afferent stimuli enter the cord at 


the levels of the first to the fourth thoracic segment and = activate the 


internuncial pool in that area, As a consequence of an upward spread involving the 


anterior horn cells, disability of the shoulder muscles results; downward spread 


involving the cells in the lateral horn causes concomitant involvement of the struc- 


tures in the upper extremity. Another theory * proposed to explain this disability 


attributes it to the fact that certain patients with severe coronary pain may keep the 


muscles of the shoulder girdle on one or both sides in a state of abnormal tension 


as a protective mechanism against the possible recurrence of pain. Disuse of the 


extremity is regarded as an important contributory factor, since the disorder is most 


likely to develop in patients whose arm and shoulder motion is restricted for one 


reason or another. 


From the Cardiovascular Research Unit, Department of Medicine, United States Public 


Health Service Hospital. 

1. Steinbrocker, O.; Spitzer, N., and Friedman, H. H.: The Shoulder-Hand Syndrome in 
Reflex Dystrophy of the Upper Extremity, Ann. Int. Med. 29:22 (July) 1948. 

2. Ernstene, A. C.: Complications and Sequelae of Acute Myocardial Infarction, J. A. 
M. A. 150:1069 (Nov. 15) 1952. F 
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Three stages have been described in the evolution of the syndrome.’ During the 
initial three to six months there is pain and limitation of motion of the shoulder, 
usually the left, with hyperemia, nonpitting edema, and pain in the hand. The hand 
becomes pink or red, later cyanotic or pale. The grip is weak. During a second 
stage, of similar duration, there is regression of shoulder pain and subsidence of 
edema of the hand. The fingers become stiffer and more deformed. Atrophy of sub- 
cutaneous tissues and bone takes place. The cutaneous temperature of the hand 
decreases. The last stage may last for months, and irreversible changes in the hand 
and permanent limitations of mobility of the shoulder, hand, and fingers may result. 
The skin of the hand becomes smooth, thin, and glossy, with atrophy of subcu- 
taneous tissues and intrinsic muscles. Osteoporosis of the whole extremity results. 
The fingers may be fixed in flexion due to contraction of the palmar fascia 
(Dupuytren’s contraction ). 


Periarthritis of one or both shoulders develops in about 15% of all patients 
with myocardial infarction within a few weeks after the onset of the attack.*- About 
one-third of these suffer an associated painful disability of the hand and wrist. The 
disorder may not develop, however, until some time after the causative coronary 
accident and may as a result be attributed to local conditions, such as arthritis of the 
shoulder or hand, bursitis, or neuritis. The underlying heart disease may be unrecog- 
nized in some cases. When the condition develops during convalescence from acute 
myocardial infaretion, it may be erroneously interpreted as indicative of some 


further injury to the heart. 


In severe cases the pain arising from this complication may be more distressing 
than anginal pain itself. It is particularly disturbing at night because of the inability 
to bear any weight on the shoulder. In milder instances of periarthritis gradual 
relief is frequently obtained by the local application of heat, massage followed by 
passive and active movements, and the use of analgesics. Local procaine or ethyl 
chloride block often gives temporary, and occasionally prolonged, relief in these cases. 
When there is severer involvement, stellate ganglion block, if performed early, 
frequently results in a total regression of symptoms and signs. It is usually neces- 


sary to repeat this procedure several times, however. In cases in which relief has 


been only temporary, sympathectomy has been successfully tried in patients capable 
of withstanding surgical interruption of the pathways. 


Because of the inadequacies of current methods of treatment, the possible value 
of cortisone in severe and resistant types of the shoulder-hand syndrome following 


acute myocardial infarction seemed worthy of consideration. Previous experience 
in the treatment of similar disorders of the shoulder and hand in hemiplegic 
patients ® provided the basis for further trial of the drug in cases complicating acute ’ 
coronary occlusion. Case selection in this study was considered from two aspects : 


(1) the severity of clinical symptoms in cases refractory to other forms of treatment 


3. Steinbrocker, O.: The Shoulder-Hand Syndrome: Associated Painful Homolateral Dis- 


ability of Shoulder and Hand with Swelling and Atrophy of Hand, Am. J. Med. 3:402 (Oct.) 
1947, 

4. Ernstene, A. C., and Kinell, J.: Pain in the Shoulder as a Sequel to Myocardial Infarc- 
tion, Arch. Int. Med. 66:800 (Oct.) 1940. 

5. Russek, H. I., and others: Cortisone as an Adjunct in the Rehabilitation of the Hemi- 
plegic Patient, Am. J. M. Sc. 225:147 (Feb.) 1953. 
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and (2) the possible risk of untoward effects from the administration of cortisone. 
’atients exhibiting intractable coronary insufficiency or congestive heart failure did 
not qualify as suitable subjects for this investigation. A history of diabetes mellitus 
or overt psychotic episode or the presence of active or chronic pulmonary tuber- 


culosis, endocrine dyscrasia, or severe renal disease was each considered to 


represent a contraindication to the use of cortisone. Hypertensive cardiovascular 


disease per se was not regarded as a contraindication, nor was a history of cerebro- 


vascular infarctive episodes. 


In view of reports suggesting that cortisone may increase the tendency to throm- 
bosis, such treatment was considered justified only in those cases in which dis- 
tressing symptoms persisted despite usual forms of therapy. Cortisone was not 


considered likely to aggravate coronary insufficiency per se, inasmuch as previous 
studies with this drug in patients with angina pectoris showed no significant effect 
on the electrocardiogram at rest or in standardized exercise-tolerance tests.” 


MATERIAL 


Patients —All the patients in this study had had well-documented myocardial infarctions, 
and several continued to suffer from recurrent attacks of angina pectoris. The 17 patients 


selected for treatment had previously received physical therapy, manipulative therapy, or local 
and stellate ganglion blocks without significant improvement. The mean age of the patients 
was 56.4 years (range, 48 to 62 years). The mean elapsed interval between the onset of the 


acute attack of myocardial infarction and the development of the shoulder-hand syndrome was 
6.9 weeks (range, 4 to 18 weeks). The mean elapsed interval between the clinical recognition 


of the syndrome and the institution of cortisone therapy was 6.5 weeks (range, 3 to 20 weeks). 


Eight of the patients were in the first stage of the syndrome, while the remainder had more 


advanced involvement. 


Administration of Medication—All but four of the patients received 200 mg. of cortisone 
orally or intramuscularly in divided doses on each of the first two days of treatment, with 


progressive diminution to a maintenance dose of 50 mg. daily through the third week. In two 
cases the initial dose of cortisone was 300 mg. for the first two days of therapy. All patients 


were placed on a low-salt diet. Serial observations were made of the eiectrocardiogram, hemo- 


gram, and urine. Daily body weights and blood pressures were recorded, Serial determinations 


of serum sodium and potassium levels were not made. 


RESULTS 


Of the 17 patients, 5 experienced complete relief of signs and symptoms, & 
obtained marked improvement, 3 obtained moderate improvement, and 1 had no 
significant response. The striking feature of the treatment was the almost immediate 


alleviation of pain, which under previous therapy had been intractable. Some patients 


distressed by pain and insomnia experienced euphoria after two or three days 


with complete disappearance of discomfort. In five patients there was complete 


suppression of pain, with a return of normal range of motion at the shoulder, In 


eight patients, although marked improvement occurred, slight to moderate painful 
sensibility to the movements of the shoulder persisted, with significant residual 


limitation of abduction. In addition to pain, vasomotor disturbances were also 


rapidly influenced, with decrease or disappearance of edema and improvement in 


temperature, color, and sudomotor activity of the hand. In three patients, con- 


6. Russek, H. I., and others: Effect of Cortisone on the Electrocardiographic Response to 


Exercise in Patients with Coronary Disease, unpublished data. 
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tractures of the palmar fascia were uninfluenced by cortisone although considerable 
improvement in shoulder and band function resulted. In general, cortisone had 
greater influence on pain than on range of motion, and improvement in the latter 
was obtained more quickly at the shoulder than at the hand in most instances. 
The following three case reports illustrate typical favorable results of treatment 


with cortisone. 


Case 1.—FE. B., a 56-year-old white merchant seaman, with a history of hypertension for 
several years, sustained an anteroseptal myocardial infarction on Aug. 10, 1950. He was treated 
with morphine sulfate, oxygen, anticoagulants, and vasodilator drugs. During the eight-week 
period of bed rest, anginal attacks continued to recur. Following ambulation, he experienced 
“anginal episodes” both at rest and upon the slightest exertion. Much of the discomfort experi- 
enced by the patient was in the nature of pains in both shoulders and arms. The pain was partially e 
relieved by glyceryl trinitrate. It was completely relieved for one to seven days by bilateral para- 
vertebral block (procaine block of first to fifth thoracic segments). In January, 1951, five months 
after the onset of the heart attack, examination disclosed considerable restriction of abduction of 
the shoulder joints, with severe pain on motion and early flexion contraction of the fingers bilat- 
erally. The fingers were stiff and the grip was weak. Atrophy of subcutaneous tissue and decreased 
cutaneous temperature of the hands were noted. Diagnosis of bilateral shoulder-hand syndrome 
was made at this time. After one month of intensive physical therapy and treatment with sali- 
cylates, sedation, and other palliative measures without significant benefit, it was decided to resort 
to a course of cortisone therapy. On Feb. 12, 1951, cortisone was given in the dosage of 200 mg. 
intramuscularly daily for five days. The amount was then gradually reduced until 25 mg. daily 
in the form of an elixir was administered as a maintenance dose. The latter was continued 
until April 12, 1951, when it was discontinued. The duration of cortisone therapy was therciore 
two months. On the second day of treatment alleviation of pain was evident, and by the fifth day 
there was complete relief of all discomfort with an accompanying increase in the range of motion 
in both shoulder joints. The frequency of anginal attacks and the necessity for relief with 
glyceryl trinitrate were appreciably reduced. A striking improvement in the patient’s morale 
and well-being has been observed. When he was last seen (18 months after therapy) continued 
improvement was noted. No progression in the Dupuytren contraction of the palmar fascia 
was observed. No significant changes were noted in the blood pressure, pulse, or resting electro- 


cardiogram during or subsequent to cortisone administration. 

Case 2.—R. K., a 54-year-old white man, sustained an attack of acute myocardial infarction 
on April 15, 1952. Following a stormy course necessitating bed rest for a period of seven weeks 
and the use of quinidine for paroxysms of ventricular tachycardia, the patient recovered and 
returned to his usual occupation in August, 1952. During the latter part of this period his only 
complaint was of pain and limitation of abduction in the left shoulder. For a time, relief from 
these symptoms was obtained by the application of heat and the use of salicylates and local ethyl 
chloride spray. On Oct. 4, 1952, the patient complained of severe pain and immobility of the left 
shoulder, which had resulted in marked distress and insomnia for a period of one week. Exami- 
nation on that date revealed marked tenderness on palpation of all areas of the left shoulder 
joint. The arm was held in the position of adduction and all attempts at passive motion were 
restricted because of extreme pain. The left hand was hyperemic, moderately edematous, and e 
painful. Fluoroscopy of the left shoulder joint revealed no demonstrable abnormalities. Repeated 
local procaine block, ethyl chloride spray, opiates, and physical therapy failed to produce signifi- 
cant improvement. Stellate ganglion block was also without benefit. On Oct. 20, 1952, cortisone 
treatment was started. Two hundred milligrams was administered orally in divided doses for 
three days, with a gradual reduction to 50 mg. through the third week. All pain was markedly 
relieved within 24 hours of the onset of therapy; after 48 hours the patient was free from all 
disturbing symptoms. Active and passive motion at the shoulder could then be performed with- 
out discomfort until abduction exceeded 75 degrees. Swelling and pain in the left hand com- 
pletely subsided. The patient has maintained this improvement to date. Although he continues 
to be free from pain, there is a persistence of moderate restriction in abduction at the left 


shoulder. 
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Case 3.—H. J., a 59-year-old white merchant seaman, sustained acute myocardial infarction 
on Nov. 8, 1951. During convalescence he complained of discomfort around the left shoulder 
joint. Because of increasing severity of this symptom, local procaine block was produced on 
Dec. 29, 1951, with temporary improvement. On Jan. 11, 1952, the patient complained of severe 
pain in the left shoulder with almost complete restriction of abduction. After usual measures 
failed to give relief, a course of cortisone was instituted on Jan. 16, 1952, with the employment 
of 200 mg. orally in divided doses for two days followed by gradual reduction to a maintenance 
dose of 50 mg. through the third week. Marked improvement ensued and pain became more 
tolerable, although painful sensibility to the movement of the shoulder persisted for approximately 
two weeks. During the latter period, active and passive motion, ethyl chloride spray, and pulley 
exercises to encourage abduction were employed. At the end of the third week there was com- 
plete suppression of pain, with normal range of motion in the affected joint. During the subse- 
quent nine months the patient has maintained this improvement and has had no recurrence of 
symptoms. 

COMMENT 

The employment of cortisone in the treatment of the shoulder-hand syndrome 
following acute myocardial infarction appears to offer a safe and effective means 
of completely abolishing or markedly diminishing the pain in severe cases which 
are unresponsive to other forms of therapy. In most cases there is an associated 
improvement in the range of motion at the affected joints and in some instances 
a complete reversal to normal. In no case in which improvement followed the use 
of cortisone was there a flare-up of symptoms after discontinuation of therapy. 
On the contrary, in most cases improvement continued during the follow-up 
period, up to 18 months later. 

Considerable fear exists in the use of cortisone in patients presenting concomitant 
cardiovascular, cerebrovascular, or peripheral circulatory derangement. Cosgriff ‘ 
has reported that cortisone increases the thrombotic propensities of older patients 
and has warned of the danger from this side-effect. Steinbrocker and his asso- 
ciates * also believe that the frequency of vascular complications among patients 
receiving cortisone suggests that these are more than chance occurrences. Our own 
experience in the 17 reported on in this series, all of whom sustained acute 
myocardial infarction prior to the use of cortisone, and in 26 patients previously 
treated with this drug for painful disabilities resulting from hemiplegia ° has failed 
to confirm the alleged risk from this form of therapy. In this combined series of 
43 patients in whom known thrombotic disease antedated the use of cortisone, not 
a single instance of a thrombotic or thromboembolic incident occurred during or 
following the administration of this drug. Consequently, it would seem that the 
danger of vascular complications from the use of cortisone is either nonexistent or 
has been greatly overemphasized. When simple precautions are taken, there would 
appear to be no reason for withholding this drug because of the coexistence of circula- 
tory disease. 

SUMMARY AND CONCLUSIONS 

Cortisone was employed in the treatment of 17 patients with shoulder-hand 
syndrome which developed as a complication of acute myocardial infarction. In 
all these patients previous treatment with physical therapy, manipulative therapy, or 

7. Cosgriff, S. W.: Thromboembolic Complications Associated with ACTH and Cortisone 
Therapy, J. A. M. A. 147:924 (Nov. 3) 1951. 

8. Steinbrocker, O., and others: ACTH and Cortisone as Therapeutic Agents in Arthritis 
and Some Locomotor Disorders, Bull. New York Acad. Med. 27:560 (Sept.) 1951. 
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local and stellate ganglion blocks was without significant effect. Cortisone produced 
complete relief of signs and symptoms in five patients, marked improvement in 
eight, moderate improvement in three, and no significant response in one. The 
striking feature of the treatment was its dramatic effect in the relief of pain, often 
within 24 to 48 hours. In addition, there was concomitant but often less marked 
improvement in the range of motion at affected joints. Vasomotor disturbances 
were also rapidly influenced, with decrease or disappearance of edema and improve- 
ment in temperature, color, and sudomotor activity of the hand. In_ patients 
responding favorably there was no recurrence of symptoms after discontinuance 
of treatment. No thromboembolic complications were encountered in this series. 
These and previous observations fail to confirm the serious risk of vascular compli- 
cations which is claimed to result from the use of this drug. Cortisone appears 
to be a safe and extremely effective form of treatment in refractory cases of 
shoulder-hand syndrome complicating acute myocardial infarction. 
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INCE the compilation of the 16th Annual Review of Syphilis,’ there has been 
ample affirmation of the theme that syphilis is still “rearing its ugly head” but 
syphilologists are rapidly disappearing, in this country at least. This is exemplified 
by the suspension (for economic reasons?) of the Journal of Venereal Disease 
Informaticn; by the removal of syphilology fiom the great university departments 
of dermatology because of the realization that syphilis, like leprosy, is probably 
a public health department matter, and by Evan Thomas’ fears for the future, in 
which he pictures the possible rise of the incidence of syphilis because of war or 
other disaster in the United States or Canada, where the training of competent 
syphilologists has been all but abandoned by the non-public-health facilities. The 
gradual drop in incidence of venereal disease in general, and syphilis in particular, 
during the period 1947-1951 has now been officially documented. The impact of 
this information will without doubt lessen still further the interest and support for 
syphilis case finding, treatment facilities, and research. As a reminder that the 
future of syphilis is still unsettled, we have hints of small foci of cases of infectious 
diseases here and there (‘small epidemics”), the endemic occurrence of various 
forms of treponematoses in certain quarters of the world, and the knowledge that 
the deficiencies of the present therapeutic regimens are leaving reservoirs of resist- 
ant infections in patients whose contacts are not uncovered because of inadequate 


follow-up. 

From the literature it is evident that there is feverish activity in syphilology. 
This is indicated by the increasing number of papers from more and more countries. 
Many of these papers deal with subjects and reach conclusions which have become 
commonplace in the American literature, but the volume of production speaks for 
the still-present specter of syphilis in certain parts of the world. Undoubtedly the 
World Health Organization is largely responsible for this extraordinary effort 
which, it is hoped, barring accidents, will eventually lead to the virtual elimination 
of the treponematoses. 


Dr. Reynolds and Dr. Guthe are with the World Health Organization. 
From the University of Pennsylvania, Department of Dermatology, School of Medi- 
cine, Donald M. Pillsbury, M.D., Professor; the Graduate School of Medicine, Herman 
Beerman, M.D., Chairman, and the Institute for the Study of Venereal Disease, John H. Stokes, 
M.D., Director. 

1. Beerman, H.; Ford, W. T.; Nicholas, L., and Katzenstein, L.: Syphilis: A Review of 
the Recent Literature, A. M. A. Arch. Int. Med. 89:309-352 (Feb.) ; 464-519 (March) 1952. 
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There are many problems which remain unsolved in spite of much study. Fore- 
most among them are those within the field of serodiagnostic procedures. Krag’s 
summation brings out the present inadequacies. The outstanding need, it seems to 


us, is standardization. Steps in this direction are in process. The problem of blind- 
ness due to syphilis is still only partially worked out, in spite of the outstanding 
contributions of Freeble and Donohue, of Klauder and his group, and of Oksala. 
In this connection, there is continued intense interest in the effects of corticotropin 
(ACTH) and cortisone in interstitial keratitis. The United States Public Health 
Service evaluation of therapy is a noteworthy advance toward the goal of deter- 
mining what is good treatment for syphilis. Central nervous system syphilis seems 
to be less of a problem than in former years, but there is not yet complete agree- 
ment as to the superiority of penicillin alone or in combination with fever or other 
therapeutic procedures. Penicillin therapy of cardiovascular syphilis has been 
reported on in an ever-increasing number of cases. The claims of those who believe 
that we now have a safe effective regimen for handling this phase of syphilis have 
been received with mixed feelings. Internists (cardiologists), on the whole, main- 
tain that actually little has been accomplished beyond that which medical manage- 
ment is capable of doing. This view is even held by some of us. On the other hand, 
syphilologists and some cardiologists believe that we have exceeded our fondest 
hopes for the cardiovascular patient. There is, however, appreciation by the workers 
in this field of the lack of real standards for evaluation of the results obtained. 
Treatment of cardiovascular syphilis is still a fruitful subject for study. 

Reactions to therapy for syphilis continue to hold strong interest. The Herx- 
heimer reaction in cardiovascular syphilis has been found to be comparatively 
unimportant. The incidence of reactions and certain factors in their production have 
been the subjects of a number of studies. 

Certain good summations of some aspects of syphilology have appeared during 
this review period. Several of them are worthy of mention. In the first Sigmund 
Pollitzer Lecture, Wile * touched on a subject of controversy, namely, the place 
and importance of syphilology in the medical curriculum. The number of infections 
has been so drastically reduced by the advances in treatment that it is difficult to 
find proper cases for teaching purposes in many areas. Wile states : 

A paradoxical phase of this extraordinary therapeutic advance is that recovery is so rapid 
that no immunity seems to be established. In the pre-antibiotic period reinfection was so excep- 
tional that many with wide experience had never seen a proved second case of syphilitic infection. 

At the present writing reinfections are so frequent that they are now hardly reportable. 
Together with this situation there has come a more indifferent attitude than previously existed 
on the part of those accustomed to expose themselves. 


Wile urges that syphilis in all its manifestations should be taught to the medical 
student, precisely as we still teach all that is known of typhoid, of diphtheria, and 
of smallpox—iseases still very properly taught, although a medical student may 
well go through his whole course of study without ever having a case demonstrated 
to him. He continues: 

I share the enthusiasm for modern syphilitic treatment methods and the great satisfaction 
in the resulting lower incidence and the lessening of human misery such as was caused by 


2. Wile, U. J.: Cutaneous Medicine in the Medical Curriculum, A. M. A. Arch. Dermat. & 
Syph. 64:119-125 ( Aug.) 1951. 
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syphilis in the past. I do not share the optimism that we are approaching eradication of the 
disease, and I further believe that, if global conflict, followed by inevitable economic distress and 
poverty, occurs, we may expect a reactivation of the spirochetal disease. If this reactivation 
takes place—and history bears out the premise—let us include in our medical curriculums for 
undergraduate medical students the course in syphilis heretofore given. 


Wortmann * has collected the literature on syphilis from June, 1950, to June, 
1951. Hermans * has produced a good review of the literature on therapy since 
the discovery of the activity of penicillin in syphilis. Along the same tines, Arnold, 
Cutler, Wright, and Levitan ° have summarized briefly the work carried out in the 
Venereal Disease Research Laboratory of the Public Health Service from 1943 
to 1950. 


Fishbein,® after presenting the advances in the knowledge and treatment of 
syphilis, discusses the importance of penicillin in bringing about a steady decline 


in the incidence of the disease. Although reinfections are now commoner in cases 
of early syphilis than when older forms of therapy were used, the treatment of early 
syphilis with antibiotic drugs means an immediate decline in the infectiousness of 
great numbers of persons who formerly might have been counted on as sources 
for the dissemination of the disease. It is stated that constant early detection of 
cases of syphilis, prompt treatment with the efficient antibiotic drugs, and con- 
trol of relapses and secondary manifestations with second courses of treatment 
and with the use of arsenicals and bismuth mean that syphilis can be eliminated 
as a major disease. In spite of this decline in syphilis incidence and the tremendous 
gains in venereal disease control in the United States and abroad, Ingraham * 
warns that curtailment in program is unwise until the case loads of basic main- 
tenance control are approached, or actually reached. 


Suspension of Publication of The Journal of Venereal Disease Information.—Passing of a 
Landmark.—-We digress in this brief listing of good summaries to mention a great loss to venereal 
disease literature. After 32 years of continuous publication, The Journal of Venereal Disease 
Information ends as a separate Public Health Service periodical with the December, 1951, 
issue... During its existence this journal has presented a current chronicle of the dramatic 
progress that has been made in venereal disease control. Its readers have followed the course 
of many scientific developments in research, treatment, and epidemiology that have served to 
advance control of the venereal diseases to the point where total syphilis morbidity in the United 
States has reached an all-time low. The many reports on the diagnosis, treatment, and manage- 
ment of syphilis, gonorrhea, and the other venereal diseases published in this journal in the last 
three decades have played an important part in enlisting medical and lay support of venereal 
disease control both in this country and abroad. The evaluative studies of serologic testing 
practices and of various therapy schedules reported periodically have served to standardize many 
control procedures now used in this country and have influenced many programs existing abroad. 
The history of the Journal has been one of growth and influence. Space does not permit detail- 
ing all of the developments which have been published in this journal. Those of us who have been 
close to the field of venereal diseases will miss this most useful periodical. 


3. Wortmann, F.: Syphilis: Juni 1950-Juni 1951, Dermatologica 103:318-347, 1951. 

4. Hermans, FE. H.: Newer Concepts of Therapy in Syphilis, Acta dermat. venereol. 31:375- 
390, 1951. 

5. Arnold, R. C.; Cutler, J. C.; Wright, R. D., and Levitan, S.: Studies in Penicillin 
Treatment of Syphilis, Pub. Health Rep. 67:78-89 (Jan.) 1952. 

6. Fishbein, M.: The Decline of Syphilis, editorial, Postgrad. Med. 10:255-256 (Sept.) 
1951. 

7. Ingraham, N. R., Jr.: Newer Developments in Venereal Disease Control in the United 
States and Abroad, Tr. & Stud. Coll. Physicians Philadelphia 19:25-32 (April) 195!. 

8. Bauer, T. J.: Editorial, J. Ven. Dis. Inform. 32:351-353 (Dec.) 1951. 
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Among the books which have appeared during this review period is that of 
Weiss and Joseph,’ who have compressed sufficient data in the span of 180 pages 
to enable the general practitioner, the Armed Forces medical officers, and medical 
students to have a reliable guide. Kendell,’° long an exponent of artificial fever 
therapy, has supplied an authoritative contribution to the subject of fever therapy. 
In the field of antibiotic therapy, Welch and Lewis '' have collected valuable infor- 
mation upon many aspects of the antibiotics. 


HISTORY OF SYPHILIS 


Interest in various phases of the history of syphilis has been manifested by a 
number of presentations. These include a discussion of the antiquity of syphilis ** ; 
a revaluation of Fracastorius '*; the story of itinerant women venereologists of the 
15th to 18th centuries '*; the influence of syphilis on the Tudors in England '’; 
Columbus and syphilis '*; a short biography of John Hunter '’ ; therapy in the early 
19th century,’* and a continued interest in Jonathan Hutchinson.’* Hoffman *° 
traces the changes in character of syphilis in the past four centuries. Schonfeld *' 
traces in detail the Jarisch-Herxheimer reaction and leucoderma from the historical 
standpoint. 

Origin of Syphilis —Cole,* in a scholarly manner and with a well-documented 
manuscript, brings back for discussion that old debatable problem: Did syphilis 
originate in the Americas, or was it already prevalent in Europe before the discovery 
of the New World? In his conclusion Cole states that he has cited enough author- 
ities to show that syphilis under various names was well recognized and treated with 
mercury in various forms long before the discovery of America. However, this dis- 
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sertation does not solve the problem to the satisfaction of all; the debate will persist. 
In connection with the origin of syphilis, Fitzwilliams '* presents an interesting 
picture of the Italian physic‘an Hieronymus Fracastorius and a description and dis- 
cussion of his poem which gave the world the name “syphilis.” 

Itinerant Women Venereologists of the Fifteenth to Eighteenth Centuries.— 
According to Schonfeld,'* women venereologists of earlier centuries can be regarded 
as the counterpart of the male quack doctor. From the onset of the syphilis epidemic 
in the 15th century details concerning them are available in official documents and 
bills. The first accounts dealt with anonymous people, but in the 18th century names 
and fees are revealed. Aiter the discovery of America, the spread of syphilis ex- 
tended the scope of the quacks, both male and female. The great increase in quackery 
was due to the qualified medici puri, who regarded the treatment of this disease as 
beneath their dignity. The term “quack” originated in the word Quecksilber, the 
German for mercury, with which syphilis was originally treated. Anyone, male or 
female, who learned the technique of its administration in its various forms, was 
guaranteed a livelihood. In the 18th century official complaints seem to have been 
lodged against methods of treatment used, and some attempt was made at regulating 
the trade. A Frankfurt journal, however, printed in 1746 an account of a woman 
who cured the disease swiftly and without harm to the patient, and this article was 
used twice in the 19th century by writers on the subject. At the same period a 
second woman venereologist from Frankfurt won fame for her treatment and was 
referred to in 1896 as a syphilis specialist. In the present century accounts of earlier 
women venereologists have been discovered in German municipal records. For ex- 
ample, documents of 1499 show that such a woman was employed by the Munich au- 
thorities, and civic records of Augsburg of 1503 disclose how much was paid per 
cured patient not only to the public venereologists employed by the Pox Hospital 
but also to women who were complete strangers. Research has traced the journeys of 
some of these women venereologists individually. They remained in a district only as 
long as their cures were regarded as successful. From the 16th century they were to 
be found in all the large merchant towns of Germany, in Paris, Lyons, Switzerland, 
Italy, and England, wherever trade prospered and industry flourished, or where 
noblemen came with their retinues, and armies or adventurers made camp. It is 
questionable whether the women who gave treatment in earlier days deserve the 
name “venereologist.”” Some were only nurses, and others had additional occupa- 
tions. In later years, however, it has been discovered that in places where the treat- 
ment of syphilis had been organized and regulated venereology was the only source 
of livelihood of these women, and therefore they were really specialists. This was 


true not only in Germany but also in England, France, and Eastern countries, They 
remained relatively few in number but were no new phenomenon arising with the 
spread of syphilis. They had antecedents in very early days among women who 
treated venereal diseases in both sexes. Galen mentions them, and Hildegard of 
Bingen gives them no mean reference in her medical writings. Records throw no 
light on why women in particular chose this specialty; we only know that it paid 


them well. 

Henry VIII and the French Pocks.—I\n an interesting and well-illustrated com- 
mentary, Clarke '* traces the influence of syphilis in ending the reign of the Tudors 
in England. 
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The Medical History of the Four Voyages of Columbus.—Davis '* reviews the 
medical history of the Columbus voyages. The most dependable authorities on pre- 
Columbian diseases of the Western world are Ales Hrdlicka, Fenton Moodie, Krog- 
man, Cook, and Chanca. Hrdlicka says that the Americas at that time were the most 
healthful of all the continents. His lifelong studies on pre-Columbian skeletons 
failed to convince him that either tuberculosis or syphilis existed there before the 
arrival of Columbus, Sudhoff is convinced that syphilis had existed in Europe for a 
long time before 1492. It took 300 years or more for the white peoples, together 
with their diseases, to reach every corner of the Western world, changing it from the 
most healthful of continents to quite the opposite. 

Gloyne’s '* short biography of John Hunter, the famed Scottish surgeon, is a 
concise account both of 18th century English medicine and of Hunter’s contributions 
to that era, Willeox '* has gleaned from the writings of Samuel Cooper (1780-1848 ) 
views on the treatment of venereal disease in the early 19th century. In the field of 
syphilis Cooper followed the ideas of Hunter, but with due recognition of the fact 
that Hunter may have been wrong in some of his teachings of the venereal diseases. 
He described some of the complications of gonorrhea as well as certain rather drastic 
local treatments. 

Sir Jonathan Hutchinson.—This year’s literature contains two worth-while 
studies of Sir Jonathan Hutchinson. His dermatological writings and other con- 
tributions are briefly reviewed by McCleary and Farber.'** In addition, Me- 
Kusick '*” has contributed a lively article on this great man, bringing out the wide 
scope of his medical interests as shown by the 1,200 papers he wrote and his ex- 
tensive Clinic Museum, which has been exhibited since his death at the Johns 
Hopkins University School of Medicine. 

Changing Character of Syphilis —The symptomatology of syphilis has changed 
in the last four centuries. The old descriptions stressed the yaws-like pictures of 
this disease, which gave place to more chronic symptoms. [ven in the last 50 years 
of personal observation on syphilis, Erich Hoffmann *° noted a considerable reduc- 
tion of generalized syphilitic symptoms. In addition to the time factor, he believes 
that this may be due to the action of therapeutically active drugs, such as mercurials, 


arsenicals, bismuth compounds, and penicillin. 


TREPONEMA PALLIDUM AND OTHER TREPONEMES 
In the area of morphology and biology of the various treponemes, this review 
period has seen progress in many of the subjects covered in previous reviews. 
Life Cycle of Spirochetes—The question of whether there is a filtrable phase 
in the life cycle of spirochetes has been taken out of the realm of easy-chair philoso- 


phizing and into the realm of the laboratory by Haanes, DeLamater, and Saurino.*? 
Cultures of two nonpathogenic strains of T. pallidum, and chorioallantoic fluid and 
blood from chick embryos infected with Borrelia anserina were passed through a 
Seitz bacterial filter and the filtrates inoculated in suitable culture media and chick 
embryos, respectively. No growth was observed, and no spirochetes were found on 
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examination with the phase microscope. Hampp ** presents further information on 
the survival of the smaller ‘oral treponemes when pure cultures of these organisms 
are aged. The spirochetes employed in the study were removed from primary plates 
and subcultured for the first time by stab method in a medium enriched by the 
addition of 10% ascitic fluid and 0.1% glutathione. The survival of the organisms 
for 74 months adds credence to the assumption that the spirochetal granules may be 


germinative units in the life evele of the spirochetes. 


Treponema Pallidum.—Morphology by Phase-Contrast Microscope: DelLa- 
mater ** has reemphasized the potentialities of further use of the phase-contrast 
microscope in the study of the life cycle of spirochetes as well as other micro- 
organisms. Poetschke and Kaiser *° also believe that the phase-contrast microscope 
is admirably suited to the study of spirochetes in the living state. They do not men- 


tion DeLamater’s work. 

Electron Microscope Studies of Treponemes: Using the shadow-casting tech- 
nique of electron microscopy, Morton and his co-workers ** studied the flagellar 
structure of cultured Nichols and Reiter strains of Treponema. They demonstrate 
multiple grouped subterminal flagella in a number of excellent electron micrographs. 

The morphologic and structural findings on pictures made with the electron 


microscope in unshadowed as well as shadow-cast specimens of treponemes from 
typical cases of yaws, pinta, and the so-called Cuban form of pinta were presented in 
a well-illustrated report by Angulo and his colleagues.2* Thirty specimens of Tre- 
ponema pertenue, and 9 of Treponema carateum, and 89 of Treponema sp. (from a 
case of the Cuban form of pinta) constituted the material studied. The authors state 


in their summary : 


No differences in morphology or structure were detected among these species or with regard 
to T. pallidum, except for lack of flagella shown by 7. pertenue specimens, which was prob 
ably an artifact. Measurements of length and diameter of treponemas were obtained. Several 
examples of pseudostructures are shown, some of which have a bearing on the significance of 


spore-like bodies and end bodies. 


Culture: The problem of the cultivation in vitro of virulent T. pallidum has 
been approached by Rice and Nelson.** Organisms obtained from rabbit syphilomas, 


when centrifuged and resuspended in a basal medium consisting of known con- 
stituents, survived for only 12 to 24 hours. But after the addition of either normal 
rabbit or bull testicular tissue extracts or of ultrafiltrate of beef serum to the medium 
5- to &-day survival occurred. Mixtures of the known vitamins, glucose and other 


sugars, amino acids, and various purines and pyrimidines could not replace the 
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testicular extracts or the serum ultrafiltrate. Hence, it appeared likely that the effect 
of the latter was due to a hitherto unrecognized component of blood or tissue ex- 
tracts. After various experiments, a crystalline compound necessary for the pro- 
longed survival in vitro of virulent T. pallidum was isolated, in the form of its 
isopropylidene derivative, from beef serum. 

Rose and Morton ** studied the conditions necessary for the cultivation of the 
Nichols, Reiter, and Kazan strains of treponemes so as to preserve the organisms’ 
characteristic helicoidal morphology. This is essential in the study of morphologic 
variation and cytology of treponemes. Taking their cue from the work of Kast and 
Kolmer, the authors devised a medium consisting of Bacto-Heart infusion broth 
enriched with 1% glucose, 0.05% neutralized cysteine hydrochloride, and 10% 
heated human plasma filtrate. The final pH is about 7.2 and needs no further adjust- 
ment. Anaerobic conditions were maintained by layering the medium with sterile 
petrolatum. The plasma filtrate was prepared by withdrawing plasma from over- 
aged blood from a blood bank. It was found to be helpful, although not necessary, 
to freeze the plasma, preferably in a solid-carbon-dioxide refrigerator. The thawed 
plasma was gently heated to 65 to 75 C. and maintained at that temperature for one 
hour. The precipitate was removed on a Buchner funnel with Whatman No. 3 
filter paper and a filtering aid, such as HyFlo. The filtrate was further sterilized by 
passing it through a Selas 02 filter. Plasma was superior to serum and whole blood 
from the same person for supporting growth of the treponemes. Heated plasma 
was superior to unheated plasma. Human globin and Bacto-PPLO bovine serum 
fraction A ranked next to heated human plasma as enrichments. Armour’s bovine 
plasma fractions I, II, and III did not support growth of the treponemes, while 
fractions IV and V did. Cohn’s human plasma fractions I, I], and III, and [V and V 
did not support growth, whereas supernatant 1V and V and fraction VI did support 
growth. Better growth was obtained when neutralized cysteine was used as the 
source of sulfhydryl groups and reducing agent in the medium than when sodium 
thioglycollate was employed. When ascitic fluid was employed in place of plasma as 
the enrichment, sodium thioglycollate was more toxic than neutralized cysteine. 
Dark-field and dark phase-contrast photomicrographs of the Reiter strain grown in 
the medium of Rose and Morton and of the same strain grown anaerobically in chick 
embryo showed the organisms with uniform coils comparable to those of the Nichols 
pathogenic Treponema pallidum from rabbit testicle, which was also pictured. 

Morphologic Variation and Staining Characteristics of Treponema.—Employing 
a medium which permitted growth of the Reiter, Nichols, and Kazan strains of 
treponemes and which stabilized the organisms in the classic helicoidal morphol- 
ogy,” Rose and Morton *° investigated the appearance and nature of aberrant forms. 
The average generation time of the Reiter strain during the first 48 hours of growth 
in the medium was calculated to be 6.9 hours. During normal growth great varia- 
tions in length of the treponemes were found. The time of the greatest relative varia- 
tion in length coincided with the time of most rapid multiplication. “Ring forms” 
was an arbitrary term given to globular or loop forms consisting of an organism 
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circumvoluted upon itself. Less than 2% of the organisms in a normal culture 
on the fifth day were ring forms, and the number increased to about 5% in older 
cultures. However, a large variety of factors increased the number of ring forms, 
such as (1) the history of the inoculum, (2) growth on inadequate media, (3) 
presence of certain growth-inhibitory substances, and (4) osmotic imbalances. 
Semimonthly transfers of cultures kept the proportion of ring forms to 5 to 10%, 
but subcultures made from cultures more than one month old usually contain a high 
proportion of ring forms. Transferring a culture to a different medium resulted in 
90% of ring forms in one instance cited. The presence of sodium thioglycollate, agar, 
or minute amounts of soap in the culture medium, as well as incubation at a temper- 
ature of 24 instead of 37 C. and decrease in anaerobiasis are factors which favored 
the production of ring forms. There was also a factor in old cultures which favored 
the production of ring forms. Changes in osmotic forces and standing in a micro- 
scope slide preparation increased the proportion of ring forms. The term “round 
bodies” was used for blebs or vesicles projecting from the side or ends of spirochetes. 
About one-half of the spirochetes were observed to possess round bodies in half-satu- 
rated salt solution within one hour in microscopic slide preparations. Frequently the 
forming round body coincided with a point of 90 degrees flexion of the spirochete. 
Sometimes the larger round bodies broke off and lay free in the medium. Round 
bodies could be produced more readily in cultures in or just beyond the period of 
logarithmic growth; very young and very old cultures did not form round bodies so 
readily. These structures have been observed on bacterial and tissue cells; hence 
round body formation appears to be a property of many different types of cells sub- 
jected to physical stresses, and it is difficult to view these forms as part of a real 
life cycle. The term “granules” referred to any small dense bodies within or attached 
to the spirochetes or free in the medium. Cultures showing many granules repro- 
duced poorly. In two trials in which old cultures showing granules were filtered 
through Corning UF sintered glass filters no spirochetal growth was demonstrated 
in the filtrates. Structures visible as granules by dark-field illumination were ob- 
served to be very short spirochetes with the phase microscope and electron micro- 
scope. These forms may arise either by multiple fission or by eccentric division of 
normal spirochetes. The authors conclude that treponemas are pleomorphic organ- 
isms whose morphology is determined to a great extent by their environment. Al- 
though morphologic alterations occur regularly in the growth of cultivated tre- 
ponemes, no evidence was obtained which makes necessary the hypothesis of a 
life cycle. 

Treponeme-Staining Technique.—A technique is described by Levine *' for the 
staining of avirulent spirochetes, oral smears, suspensions of testicular material of a 
rabbit experimentally infected with Nichols strain of T. pallidum and another rabbit 
infected with Treponema cuniculi, and smears from genital lesions which were posi- 
tive by dark-field examination. The material was spread on a slide, dried in air, 
defatted, and finally stained with a 1% solution of methylrosaniline chloride (crystal 
violet) or of basic fuchsin in distilled water. Complete directions are given for the 
preparation of solutions and the timing of each step of the procedure. The slides can 
be destained and restained any number of times, and permanent mounts may be 
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made, This staining technique can be used in determining the rate of spirochetal 


growth in cultures and experimenta! rabbits by standardizing microscopic count 
procedures. This staining procedure is not intended to replace the routine dark-field 
examination until sufficient evidence is accumulated to prove the value of the stain. 
Rosahn and Freeman ** describe a modification of the Fontana technique for staining 
spirochetes in smears, which they believe presents advantages over the previously 
used methods. They suggest that this method is of value in the office, clinic, or field 
laboratory, when a dark-field microscope is not available. Rouqués ** recommends 
the following procedure for staining spirochetes: Fix a dried smear in a 2% 
aqueous solution of merbromin (mercurochrome®) or rhodochrome, filtered before 
use ; rinse in distilled water ; stain for three to five minutes in a 2% aqueous solution 
of methylrosaniline chloride (methyl violet), prepared with hot water and filtered 
before use; rinse in distilled water, and dry. Treponemes, cells, and bacteria are 
stained violet on a clear background. 

Miscellaneous Studies —Coutts and his co-workers suggest mailing slides with 
material from treponeme-containing lesions dried or fixed on them to a central locus, 
where the material may be resuspended and examined by dark-field or staining pro- 
cedures, The organisms maintained their form but, of course, have lost their motility. 
While this compromise technique offers some advantages over no examination at 
all, it is definitely inferior to sending material with viable organisms in capillary 
tubes, as is practiced in the so-called deferred dark-field technique (Stokes, Beer- 
man, and Ingraham **). Binder’s * study did not alter the principle that lowered 
temperatures (refrigerator storage) are not particularly damaging to certain organ- 
isms, including T. pallidum. 

Modification of the Dark Field —Menshoff *' produced a substitute for the para- 
boloid or cardioid condenser for dark-field work by placing black paper, the diameter 
of the upper lens of the condenser, in the center below the upper lens. Only the 
central part of the paper is fixed; egg white is used for the adhesive. While it is 
appropriate to publicize any procedure which makes the dark-field procedure ac- 
cessible, this improvisation is hardly new. In 1920, Coffin described a method in 
which a piece of black paper the size and shape of a quarter was pasted on the 
lower convex surface of the Abbé condenser of the ordinary microscope. This 
procedure was further endorsed by Light in 1930. 
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EXPERIMENTAL SYPHILIS 


The output of new data in experimental syphilis in the period herein reported 
is exceedingly scanty. The chief channels of interest are in connection with the 


duration of spirochetemia and experimental therapeutics. 

Part Played by Route of Inoculation in Transmission of Syphilis to the Mouse.— 
The subcutaneous tissues, unlike the epidermis and superficial layers of the dermis, 
offer a tenacious resistance to Treponema infection, Impressed by the large numbers 
of treponemes (580,000 to 780,000) required to infect mice with syphilis by the 
subcutaneous route, Vaisman ** endeavored to find other, more receptive, routes. 
Since even with 1,100,000 parasites in the inoculum only three infections resulted 
from four subcutaneous inoculations, threshold of infection by this route is high. 
When, however, inoculation occurs by the cutaneous or intravaginal route, dis- 
persion of the parasites is virtually contant and the number of treponemes needed 
for infection is much smaller. With subcutaneous inoculation many parasites are 
destroyed locally before reaching the elective areas. This destruction of parasites 
apparently results from greater mobilization of leucocytes in the subcutaneous cell- 
ular tissue and does not take place in the superficial layers of skin or in certain 
mucosae ; thus a smaller number of parasites may cause infection by the cutaneous 
or mucosal route. 

Duration of Spirochetemia in Rabbits Continuing their observation of rabbits 
with untreated syphilis, Frazier, Bensel, and Keuper *® have shown, by the injection 
of blood into the testes of normal rabbits, that spirochetemia may persist for as 
long as 45 months after infection. In some rabbits there was apparently no spiro- 
chetemia, and in all rabbits, if present, it was intermittent, as shown by repeated 
tests from the same animal. 

Penicillin in Syphilis of Rabbits.—Kolmer,*® continuing his studies in the treat- 
ment of experimental syphilis of rabbits, presents additional proof of the synergistic 
or additive activity of oxophenarsine hydrochloride and/or bismuth subsalicylate 
in the treatment with penicillin of acute experimental syphilis or rabbits (both acute 
syphilitic orchitis and generalized syphilis of rabbits). Further, he points out certain 
variations in total curative doses, according to the penicillin preparations used and 
the dosage schedule employed, not unlike those reported in his previous studies 
in this same series. 

The Effect of Long-Continued Subcurative Doses of Penicillin During the In- 
cubation Period of Experimental Syphilis —Hollander and his co-workers *! found 
that in syphilitic rabbits subcurative doses of penicillin prolonged the incubation 
period and maintained subclinical infection for periods up to 20 weeks. However, 
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wholly symptomless infection was not observed. Rabbits were either cured or sub- 
sequently manifested clinically recognizable lesions. These studies suggest that in 
man, too, the occurrence of entirely symptomless syphilitic infection as a result of 
penicillin treatment alone is uncommon. There is no convincing evidence thus far 
that the wide use of penicillin in the treatment of many nonsyphilitic infections or 
in the prophylaxis of disease has substantially increased the number of persons 
having a syphilitic infection which has been inapparent throughout its course. On 
the contrary, such use has unquestionably resulted in the cure of many syphilitic 
infections which were still in the incubation period. It is interesting that no peni- 
cillin resistance was observed in these studies. 

Shteinlukht refers to the observations, already made with arsenicals, that insuf- 
ficient preventive treatment in the incubation period prolongs syphilis and points 
to the practical importance in the U.S.S.R. of the possible masking of syphilis or 
delay in its development which may result from treatment of gonorrhea with smal! 
doses of penicillin (300,000 units). In order to establish the experimental basis 
for this view, the effectiveness of preventive penicillin treatment of rabbits incubat- 
ing syphilis was studied. Fragments of experimentally obtained syphilomas were 
injected intratesticularly into rabbits. Two groups of rabbits were inoculated with 
penicillin intratesticularly eight and three days, respectively, after injection of 
syphilomatous material. A third group acted as controls. Treatment consisted of 
administration of 3,500-4,000 units of penicillin per kilogram of rabbit weight at 
two-hour intervals for eight injections. In the first group, typical syphilomas 
developed in five out of six rabbits after 51 to 64 days. In the second group, 
syphilomas developed in three out of six rabbits in 45 to 55 days, and in two others 
after 133 and 144 days, respectively. In both groups of control animals syphilomas 
developed in 23 to 28 days. The conclusion is drawn from this experience that small 
deses of penicillin do not prevent development of syphilitic lesions in the rabbit but 
that the incubation period will be prolonged even when preventive penicillin treat- 
ment is given three days following the injection of syphilitic material in rabbits. 
It is pointed out that these results are contrary to those obtained by Eagle and his 
co-workers, The author further believes that when preventive penicillin treatment 
is applied to humans, full dosage schedules, as used in clinically manifested syphilis, 
should be prescribed, and in penicillin-treated gonorrhea follow-up examinations 
(including serologic tests for syphilis) should be carried out at intervals for at 
least six months. No consideration seems to have been given in these investigations 
to the over-riding importance, as demonstrated by Eagle, of the size of the inoculum 
in relation to the dose and efficacy, absolute or relative, of penicillin in experimental 
syphilis. No characteristics of the penicillin preparation used have been given, such 
as its potency and purity and whether it was amorphous or crystalline. 

Terramycin Orally Alone or with Oxophenarsine Hydrochloride (Mapharsen® ) 
and Bismuth in Treatment of Experimental Syphilis in Rabbits —Kolmer * found 
that oral administration of terramycin hydrochloride in single doses of 50 to 250 
mg. per kilogram of weight was not completely curative in the treatment of acute 
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syphilitic orchitis of rabbits. When terramycin hydrochloride was administered 
orally twice daily for 15 days in succession, the total minimal curative dose was 150 


to 300 mg. per kilogram of weight. When injected intramuscularly, the single mini- 
mal curative dose was 75 to 100 mg. per kilogram of weight. When administered 
once daily for 15 days in succession, the total minimal curative dose was 75 to 150 
mg. per kilogram by the same route of administration. Oxophenarsine hydro- 
chloride by intravenous injection and bismuth salicylate by intramuscular injection 
produced pronounced synergistic or additive therapeutic effects when given along 
with terramycin hydrochloride by oral and intramuscular administration. 

Electron Microscope Findings on the Action of Penicillin on T. Pallidum in 
Vitro.—Ovchinnikov and Zelikova,** emloying the electron microscope, found that 
spirochetes were still alive after five hours in a concentration of 1,000 1.U. per milli- 
liter, and after two and one-half hours in a concentration of 5,000 1.U. per milliliter. 
It was only after five hours (concentration 1: 5,000) that the following changes 
occurred: Density became uneven, dark and light spots alternated, and the outlines 
of the spirochetes became smooth. 

Spirocheticidal Activity of Plasma and Serum Fractions.—Vauber and his col- 
leagues,’ at Chapel Hill, N. C., found no appreciable difference between the spiro- 
cheticidal activity of the serum and of the plasma from patients with early syphilis. 

The Agglutination of T. Pallidum Treated with Alkaline Sodium Ilypochlorite 
Solution in Human Serum and Cerebrospinal Fluid.—Vani and Asano “ presented 
a report of their studies, conducted in 1941-1942, to verify previous observations 
that some samples of human serum and syphilitic human serum specimens have 
proved as positive in agglutination as rabbit serum specimens. The results showed 
that seropositive specimens of human serum from &6 cases were positive also by 
agglutination test showing a titer of 1:40 to 1: 320. Of 131 seronegative serum 
specimens, 90% were also negative by agglutination test at 1: 20, or further dilution 
of the serum. The authors performed the agglutination test in specimens of human 
serum and cerebrospinal fluid, using treponemal suspensions obtained from rabbit 


. 


testicles and treated with dilute alkaline sodium hypochlorite solution “antiformin.” 


IMMUNITY IN SYPHILIS 


The studies this year indicate considerable interest in the problem of immunity 
in syphilis, Although the results have as yet no practical application, they seem to 
be in the right direction. 

Immunity in Experimental Rabbit Syphilis as Demonstrated by Contact E-x- 
posure Challenge.—MclLeod and Arnold studied immunity im experimental 
syphilis by employing a method of contact exposure challenge of the genital mucous 
membrane to suspensions of virulent T. pallidum. According to these workers, this 

44. Ovchinnikov, N. M., and Zelikova, R L.: Effeet of Penicillin on Spirochaeta Pallida in 
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the Agglutination of Treponema Pallidum Treated with Antiformin in Human Serum and 
Cerebrospinal Fluid, Jap. M. J. 4:51-53 (Feb.) 1951. 
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procedure simulates as closely as possible in the rabbit the commonest manner of 
exposure which occurs in man. It is a means of reinfection to which the host is 
favored by the natural biologic and mechanical defense mechanisms of the intact 
body surfaces as well as by the factors concerned in specific acquired immunity. 
By the contact method of challenge it was demonstrated that a state of complete 
resistance arises in early syphilis during the active stage of the disease and persists 
for periods of 6 to 20 months after termination of the original infection. Within the 
time limits of the study the duration of immunity after early syphilis, as demon- 
strated by contact challenge, was comparable with that following latent syphilis 
when challenge was made by inoculation. Twenty of 22 rabbits with early active 
syphilis were immune when challenged by contact exposure 10 days after comple- 
tion of therapy. Eleven of 15 rabbits with early active syphilis were immune when 
challenged by contact exposure six months after treatment. Eighteen of 20 rabbits 
with early active syphilis were immune when challenged by contact exposure eight 
months after treatment. Twelve of 13 rabbits with latent syphilis were immune when 
challenged by contact exposure six months after treatment. In a group of rabbits 
with early active syphilis which were challenged by contact exposure at 8 and 20 
months after termination of the original infection, 11 of 16 rabbits were immune to 
both challenges. Five rabbits were immune to the first challenge but were infected 
by the second challenge. In a group of rabbits with latent syphilis which were chal- 
lenged by reinoculation at one and two years after termination of the original in- 
fection, 5 of 11 rabbits were immune to both challenges. Four rabbits were infected 
by the first challenge but were immune to the second challenge. Two rabbits were 
infected by both challenges. 

Heterologous Strain Immunity to T. Pallidum in Rabbits——Quantitative 
techniques previously employed to measure homologous strain immunity in 
experimental syphilis have been extended by Magnuson and Thompson ** to the 
measurement of heterologous strain immunity among the strains of T. pallidum in 
the rabbit. Definite heterologous strain immunity has been shown to be developed 
three months after immunizing infection. The greatest immunity developed following 
infection with the most virulent (Nichols) strain of organism. 

Strain Immunity in Experimental Syphilis——It has been repeatedly demon- 
strated that a syphilitic infection in rabbits if allowed to progress without interrup- 
tion by treatment for 24 weeks or longer produces a significant degree of resistance 
against reinoculation with the homologous strain. Magnuson and Thompson * have 
studied the effect on the development of resistance of multiple infections terminated 
by treatment after six weeks. Graded intracutaneous inoculations were made, and 
the dose of treponemes required to induce a lesion and the duration of the incubation 
period were utilized to measure resistance. Successive infections produced no 
significant increase in immunity over that produced by the first infection, and the 
immunity was much less in degree than that produced by a single infection of the 
same total duration, The authors suggest as a possible explanation for their find- 
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ings that the resistance developed as a result of the first infection interfered with 
multiplication of the organisms following subsequent infections and thus prevented 
a maximal antigenic stimulus for the production of antibodies. 

Attempts to Immunize Rabbits with Killed T. Pallidum.—In their attempt to 
immunize rabbits artificially against syphilis, Waring and Fleming *° found no 
evidence of resistance to challenge inoculation in animals inoculated with lyophilized 
dead T. pallidum over a period of 12 weeks. However, another group of rabbits 
which were given a total of about 1,200,000,000 lyophilized treponemes in an 
adjuvant mixture over a 26-week period showed no treponemal immobilizing 
antibody, but “produced lesions with apparently less frequency and which were 
likely to be smaller in size than those observed in a simultaneously inoculated con- 
trol group.” Two of the test animals which presented lesions at the site of challenge 
inoculation had negative lymph node transfers at two to four months after chal- 
lenge. It is suggested that this may be a manifestation of resistance. Because of the 
equivocal results obtained, these findings require confirmation. 

Krech *! also describes his efforts to stimulate the formation of antibodies by 
using the Reiter spirochete as antigen. He immunized 12 guinea pigs and 14 rabbits, 
which when tested showed no spontaneous Wassermann reaction. Eight days after 
the last injection their serum was tested for spirochete antibodies and Wassermann 
antibodies ; the titer of the spirochete antibodies in the serum was determined by 
mixing 0.2 ml. of diluted serum with 1 drop of a dense spirochete suspension. 
Readings were taken with the agglutinoscope after incubation for two hours at 
37 C. The results showed that in both guinea pigs and rabbits spirochete antibodies 
were formed. A positive complement fixation with Wassermann extracts did not 
occur in the serum of these animals; three did not react to the immunization. 
Unlike most human sera, the sera of guinea pigs and rabbits does not spontaneously 
form spirochete antibodies. The author then tried to demonstrate the existence of 
spirochete antibodies in the serum of human syphilitics. The results showed that 
a titer of 1: 40 to 1: 80 occurs in healthy persons (20 tested). Of the five syphilitics 
tested, the two whose Wassermann reactions had become negative showed the 
highest titers (1:80 to 1:160). A skin test made with a killed Reiter culture 
showed parallel results. It proved positive in 45 healthy persons and negative in 13 
out of 16 persons with syphilis in the second and third stage with a positive serum 
reaction. Whether the formation of spirochete antibodies means a favorable prog- 
nosis, and whether this runs parallel with the changing of the Wassermann reaction 
from positive to negative, can be determined only by a more extensive study. 

Cross Immunity Between Syphilis and Yaws in Rabbits.—In a study of cross 
immunity between syphilis and yaws in rabbits with infections of 7 to 10 months’ 
duration before treatment, Mcleod and Magnuson °* observed (1) that both rabbits 
with syphilis and rabbits with yaws failed to have lesions when inoculated with the 
homologous strain of spirochetes; (2) that rabbits originally infected with syphilis 
showed a low degree of immunity to inoculation with yaws spirochetes; (3) that 
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rabbits originally infected with yaws showed little or no immunity to reinoculation 
with as few as 100 syphilis spirochetes, and (4) that the serum from rabbits with 
yaws which were not immune to syphilis possessed a substantial degree of immo- 
bilizing activity against I. pallidum. 

Effect of Cortisone on Experimental Chicken S pirochetosis —DeLamater, Sau- 
rino, and Urbach ** demonstrated increase in number of treponemes, suppression 
of inflammatory reaction, and presence of mucopolysaccharides in the syphilitic 
lesions of rabbits treated with cortisone. There appeared to be some suppression of 
the serologic reaction as well. In chickens infected with B. anserina, cortisone 
increased the number of spirochetes and the death rate and produced a more ful- 
minating infection. 

Immunizing Action of the Skin in Syphilis —According to Higoumenakis,”* 
irregular or insufficient treatment of seronegative primary syphilis predisposes the 
patient to neurosyphilis and to the precocious appearance of this complication. 
Early syphilis is better untreated than badly treated. This conclusion is supported 
by the observation that unrecognized and untreated syphilis often runs a benign 
course. This is probably due to the development of immunity as a result of secondary 
or tertiary skin lesions. The immunizing action of the skin is proportionate to the 
extent of the lesions. The benign evolution of syphilis in cases with widespread skin 
lesions (specific or nonspecific) seems to imply that immunity is developed in 
the skin. 

DIAGNOSIS OF SYPHILIS 

Luetin Test.—Seeberg ** repeated intracutaneous tests with organic luetin on 
two occasions at six-day intervals on 28 children with congenital syphilis. The 
majority of the children showed a progressive increase in skin sensitivity comparable 
with the intensification of reactions observed in repeated tuberculin tests. 

Intradermal Tests with T. Pallidum for the Diagnosis of Syphilis —In his study 
on intradermal tests with T. pallidum for the diagnosis of syphilis, Lavergne °° cites 
Degos’ statistics, according to which skin tests with the Muller-Brandt rabbit 
syphiloma extract present a satisfactory specificity (12 negative results in 12 non- 
syphilitic subjects and 34 positive results in 34 subjects with mucocutaneous syphi- 
lis). Thereupon, the new test of Marshak and Rothmann, who use a suspension of 
T. pallidum prepared according to the method of Nelson (centrifugation, lavage, 
devitalization, dehydration, and preservation at a very low temperature), is dis- 
cussed. In this test the cutaneous allergy appears later than in Nelson’s immobiliza- 
tion test, as it is usually absent in secondary syphilis. The reaction becomes positive 
in tertiary and late syphilis, although the test sometimes fails in the latter form. 
One may wish and hope for an improvement of the new antigen in the near future, 
hoth in its susceptibility and in its preservation, so that this intradermal test may be 
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rehabilitated in the United States, where it was officially condemned in 1933 
although it appeared of interest to certain: observers, especially in France. 


Hirsch *? treated 121 patients with seroresistant syphilis with organ luetin 


{spirochetal vaccine). The following results were observed: 


Not Not 
Total Negative Improved Improved Determined Worse 


Seroresistant Early Latent Syphilis 
28 15 


13 


Seroresistant Late Latent Syphilis 
26 


SERODIAGNOSIS 


Progress in serodiagnosis has been along the usual lines of the past few years. 
From many parts of the world authorities have been assessing the status of present- 
day serologic procedures.** Krag,*“* of the World Health Organization, has dis- 
cussed in detail the development of the background of today’s serology and presents 
the future possibilities in this field. 

Problems in the Serodiagnosis of Syphilis.—Rein **” believes that modern sero- 
diagnostic tests for syphilis, employing purified antigens, are extremely valuable to 
the physician in establishing or excluding a syphilitic infection. With improve- 
ment in techniques and materials employed, the specificity and sensitivity of the 
serodiagnostic procedure have been appreciably increased. There are certain limita- 


tions (false negative and false positive reactions ) inherent in the currently employed 
tests. The physician must be aware of these limitations, for otherwise serious errors 
of omission and commission will be made. There is a great need for the development 
of a procedure which would consistently differentiate between true and false positive 


reactions. 


Discussion of Recent Advances.—Puccinelli °*! elaborates the recent findings of 
other Italian workers that three separate and distinct antibodies may be present 
in syphilitic serum. A thermolabile and a thermostable antitreponemic antibody and 
an “anti-ubiquitous lipoid antibody” are described. The Reiter strain of T. pallidum 
is claimed to possess antigens which react specifically with each of these antibodies, 


as well as a fourth antigen, lipoid in nature, to which no antibody has been found. 
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Beef heart and cardiolipin antigens contain only the ubiquitous lipoid antigen. The 
author feels that he has demonstrated varying reactions to these antigens with 
serum from patients in different stages of syphilis. Thus, in latent syphilis only 
antitreponemic antibodies may be found, whereas in congenital syphilis the “anti- 


ubiquitous lipoid antibody” may be present. 

Serologic Epidemiology.—Problems in Central America: Stout and Cutler °* 
made an investigation of the serologic picture presented by the people of Guatemala. 
This showed a high incidence of positive reactions with tests employing lipoidal 
antigens, such as the Kahn, Mazzini, and Eagle tests. However, tests using car- 
diolipin antigens, such as the VDRL slide test and the Kolmer complement-fixation 
test, gave a much lower percentage of positive reactions. Careful examination of 
persons with positive reactions when lipoidal antigens were used showed probable 
false-positive results as high as 15%. Those tests using cardiolipin antigens were as 
specific as when used in the United States. Similar results were found in other 
countries of Central America. Research is being conducted to attempt to explain the 
variation in the specificity of these tests when performed in North and Central 
America. 

Antibody Patterns in North Alaskan Eskimos: A series of antibody determina- 
tions were carried out by Paul and his associates *** for epidemiologic purposes on 
242 blood samples covering a wide age distribution and collected from a semiremote 
Eskimo colony on the north coast of Alaska. Two hundred fifty serums, subjected 
to both Mazzini flocculation and VDRL tests for syphilis, showed negative results. 

Wassermann Reaction in Cord Blood.—On the basis of 306 positive samples of 
cord blood during 1940-1946, Ngrgaard°*® confirms the statement of previous 
authors that cord blood may give positive seroreactions caused by antibodies in the 
blood of the mother. 

Provocative Serologic Reaction in Late Syphilis—Maxwell and_ Scott °° 
attempted to demonstrate by standard quantitative techniques a rise in circulating 
syphilitic reagin following the injection of antitreponemal agents into 12 patients 
with late syphilis. The clinical material included eight patients with asymptomatic 
neurosyphilis (one of whom also had syphilitic aortic regurgitation) and one each 
with benign late (gummatous) syphilis, tabetic neurosyphilis, meningovascular 
neurosyphilis, and late latent syphilis. All patients with neurosyphilis had “active” 
(Dattner-Thomas) spinal fluids in terms of increased cell counts, elevated total 
proteins, or both. No evidence of a provocative serologic effect was observed either 
immediately, i. e., within the first week of injections of oxophenarsine hydrochloride 
or of procaine penicillin, or delayed, i. e., following subsequent injections of bismuth 
or of penicillin over a three to four week time period. Although in three patients 
an apparent rise in titer occurred at some time during the course of serologic testing 
when the test was performed with one technique on fresh serum, a similar rise was 
not evident when the other technique was performed on the same serum, nor with 
either technique when the serum was preserved by freezing and all specimens tested 
simultaneously. These serologic variations, therefore, were due not to changes in 
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the patients’ serum but to day-to-day variations in laboratory sensitivity. The results 
reported reemphasize the importance of day-to-day variations in laboratory sensi- 
tivity of serologic tests for syphilis and the riecessity of using preserved sera tested 
simultaneously for studying serologic trends. 

Interpretation of Serum Reactions in Late Syphilis —Two current problems in 
serology are the value of the blood tests in diagnosis and the behavior of the serum 
reactions during and after treatment. [leywood’s *' report concludes: 

(1) A positive serological reaction, with appropriate safeguards, means that the patient has 
been infected with syphilis at some time in his life. 

(2) The positive serological reaction is nevertheless not a diagnosis but a stimulus to further 
investigation. 

(3) The behavior of the S. T. S. under treatment is not a guide to treatment, but merely an 
indication of the probable duration of infection. 

(4) In late syphilis it is not to be expected that the S. T. S. will become negative as a result 
of treatment. 

(5) The aim of treatment in late syphilis is not to produce a negative S. T. S.; attempts to 
reverse a positive S. T. S. to negative by treatment are doomed to failure because the attempt 
is misconceived. 


Editorial comment in the same issue of the British Journal of Venereal Diseases 
(pp. 1-2) suggests that “before Heywood’s pessimistic conclusion, that with few 
exceptions all patients showing positive S. T. S. are syphilitic, is accepted as a guide 
for practice, venereologists will in most cases, we think, choose to insist that such 
a promising and apparently discriminating test as the treponemal immobilization 
test should become more readily available, and will thus avoid not only the pro- 
fessional crime of treatment without diagnosis but also much misery and unhappi- 
ness to their patients.” 

Diagnostic Complement Fixation.—Osler, Strauss, and Mayer’ detail the 
technical procedures’ for a new complement-fixation test based on a_ precisely 
standardized hemolytic system which utilizes spectrophotometric estimation of 50% 
hemolysis. The test is objective and the results reproducible. Elimination of daily 
titration of complement simplifies the procedure. In a second paper °* the authors 
demonstrate by comparison with standard serologic tests the high degree of sensi- 
tivity and specificity this test has when utilized for serodiagnosis of syphilis. 

Plurality of Syphilitic Antibodies and Their Clinical Importance.—Vuccinelli 
in a valuable monograph reviews the problem of syphilitic antibodies and their 
importance in clinical medicine. This is a well-documented report and covers many 
aspects of the problem which have been analyzed in these annual reviews on syphilis. 
In particular, Puccinelli stresses the studies on immune antibodies, immobilization 
antibodies (Nelson and Mayer), and diagnosis antibodies. 
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Merklen and Berthaux °° state that reagins responsible for the serologic reactions 
reside in the protein fractions (particularly in the globulins, especially gamma 


globulins ). 

Cardiolipin Antigens.—Considerable material is still appearing on the prepara- 
tion and usefulness of cardiolipin antigen. Pangborn and her associates,"* of the 
Division of Laboratories and Research, New York State Department of Health, have 
prepared a monograph presenting the status, chemical and serological, of this type 
of antigen—an advance in serology for which Dr. Pangborn is responsible. This 
account has adequate and precise detail for the experienced worker in the serologic 
field. Further comment on cardiolipin antigens by the World Health Organization 
was made in the Chronicle of this organization.®* Joulia and Pautrizel * repeat that 
in spite of shortcomings the cardiolipin test permits increased sensitivity and speci- 
ficity of test results. They ®’ also maintain that cardiolipin antigen augments the 
specificity and sensitivity of serologic tests, thus making for a sound basis for quan- 
titative procedures. Flynn, Tompkins, and Beecher *° present evidence that purified 
lecithin from egg yolk may be used interchangeably in cardiolipin antigens with 
lecithin from beef heart in the New York State quantitative complement-fixation 
and slide precipitation test. They feel that egg lecithin is superior in that it is more 
‘asily purified and successive lots gave comparable results. 

A number of papers dealing with the details of the usefulness of cardiolipin 
antigen in the complement-fixation and flocculation procedures have been published 
recently.” Giordano and his co-workers ** found that the VDRL cardiolipin micro- 
flocculation antigen, when used in a suitable dilution in the Kolmer complement- 
fixation test, is more sensitive than the improved reinforced Kolmer antigen but 
shows a slight loss in specificity. A comparison of the results cf microflocculation 
and complement-fixation tests when the VDRL antigen is employed in both reveals 

65. Merklen, F. P., and Berthaux, P.: Etude sur la nature des réagines responsables des 
réaction sérologiques de la syphilis, Bull. Soc. méd. hop. Paris 68:129-135 (Jan. 25 and Feb. 1) 
1952; Emploi systématique des réactions quantitatives de floculation dans un service de dermato- 
syphilographie parisien, ibid, 68:135-142 (Jan. 25 and Feb. 1) 1952; Localisation des réagines 
dans les fractions euglobuliniques des serums syphilitiques, Bull. Soc. frang. dermat. et syph. 
$8 : 294-296 (May-June) 1951. 

66. Pangborn, M. C.; Maltaner, F.; Tompkins, V. N.; Beecher, T.; Thompson, W. R., 
and Flynn, M. R.: Cardiolipin Antigens; Preparation and Chemical and Serological Control, 
Monograph Series, No. 6, World Health Organization, Geneva, 195i; Cardiolipin Antigens, 
Bull. World Health Organ. 4:151-200, 1951. 

67. Cardiolipin Antigens, Chron. World Health Organ. 5:265-267 (Oct.) 1951. 

68. Joulia, P., and Pautrizel, R.: Avantage des antigénes a base de cardiolipide dans les 
tests sérologiques de la syphilis, Bull. Soc. frang. dermat. et syph. 58:243-245 (May-June) 1951. 
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surveillance sérologique des malades traites par la pénicillin seule: Intérét des tests quantitatifs, 
Bull. Soc. frang. dermat. et syph, 58:242-243 (May-June) 1951. 
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Am. J. Syph. 36:272-277 (May) 1952. 

71. Brede, H. D.: Cardiolipin-Syphilistest) mit Kurzinaktivierung und Warme-Kalte- 
Bindung, Ztschr. Hyg. 183:235-240, 1951. Kail, G.: Vergleichsuntersuchungen zwischen 
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Haut- u. Geschlechtskr. 11:273-280 (Oct. 1) 1951. Piantanida, M.: Statisti¢ka analiza serodi- 
jagnostika na lues, Acta med. iugoslav. 5:250-264, 1951. 
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Am. J. Clin. Path. 22:285-290 (March) 1952. 
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the microflocculation test to be more sensitive but less specific than the complement- 
fixation test. Because of its ready availability and its flexibility as to determination 
of desired sensitivity, the VDRL microflocculation antigen is suitable for employ- 
ment in the Kolmer complement-fixation test for syphilis. 

While using a Wassermann antigen composed of cardiolipin, lecithin, and cho- 
lesterol in the proportions of 1:5: 17 (Maltaner formula), Lundback ** found that 
when the antigen was used immediately after dilution of the alcoholic solution with 
barbiturate buffer (pH 7.3) it failed to react with known positive sera. When tested 
aiter standing for varying times, its reactivity was found to increase during the first 
1 to 5 hours and to become constant for about 28 hours, after which it became 
anticomplementary. The antigen made with lecithin prepared from beef heart 
reached its constant level of reactivity after 30 minutes to several hours. When egg 
lecithin was used, this period was reduced to 5 to 20 minutes. Slight differences 
in the rate of ripening were found when antigens made from two different batches 
of cardiolipin were compared. When the buffer was added to the alcoholic solution 
of the components, the time taken to reach a constant level of reactivity was the 
same as when the alcoholic solution was added to the butfer, but the former antigen 
was slightly more sensitive. (The Maltaner formula is incorrectly quoted and 
should read cardiolipin 0.0175%, lecithin 0.0875, cholesterol 0.3%.) 

Klose ** reported a comparative investigation of 1,328 sera (585 samples from 
patients and 743 samples of stock sera), using the VDRL-cardiolipin microtest and 
the original Wassermann, Meinicke clarification reaction (MIKR IL), and citochol 
tests. The satisfactory findings hitherto reported concerning the high susceptibility 
and specificity of cardiolipin were veritied. 

By observations on 2,876 sera which were tested in parallel by the Whitechapel 
Clinic Wassermann technique, using cardiolipin and crude heart extract antigens 
at their optimal titers, Price and Wilkinson ** found that the cardiolipin antigen 


was more sensitive than the crude heart extract antigen when used to test sera from 
treated syphilitic patients. Sufficient data have not yet been collected regarding 
the performance of the two antigens with sera from patients with primary syphilis. 


The cardiolipin antigen gave more nonspecific reactions with routine sera than the 


crude heart extract antigen. Rappaport and lichhorn ™ have successfully moditied 
certain rapid standard microflocculation tests, employing cardiolipin antigen. 
Vogelsang and Haaland ** found the VDRL macroflocculation test for syphilis, 


using cardiolipin-lecithin-cholesterol antigen, of great usefulness in the serodiagnosis 
73. Lundback, H., and 
Factors Responsible for Variation in Activity of the Cardiolipin-Lecithin-Cholesterol Antigen 
in Aqueous Solution, Acta path. et microbiol. scandinav. 29:287-296, 1951, 


Allander, A. L.: Studies on the Wassermann Reaction: Some 


74. Klose, R.: Ein Beitrag zur Frage der Verwendung des Cardiolipins als Antigen fur 
die Lues-Diagnose, Arztl Wehnschr. 6:589-591 (June 22) 1951 
75. Price, 1. N. O., and Wilkinson, A. E.: Comparative Serum Testing with Cardiolipin 


° and Crude Heart Extract Wassermann Antigens, Brit. J. Ven. Dis. 26:16-20 (March) 1952; 
Parallel Testing with Crude Heart Extract Wassermann Antigens, ibid. 27:191-193 (Dee.) 
1951. 
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Cardiolipin Antigens, Acta med. orient. 10: 200-204 (Aug.-Sept.) 1951. 
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flocculation Test for Syphilis Using Cardiolipin-Lecithin-Cholesterol Antigen, Brit. J. Ven. Dis. 
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of syphilis. In comparative investigations in 15,416 sera, using the Wassermann 
reaction, a complement-fixation test with cardiolipin antigen, and the Meinicke clari- 
fication test, these authors found the VDRL tube flocculation test to have a satis- 
factory sensitivity and excellent specificity. All the reagents in the test are 
standardized. In a serological laboratory with good equipment the test is easy to 
carry out and may be quickly performed. The difference between “negative” and 
“positive” results depends only slightly upon the personal judgment of the investi- 
gator. 

Mazzini’s Cardiolipin Microflocculation Test for Syphilis —The disadvantage 
of the slow “ripening” of the Mazzini lipoidal antigen emulsion has been overcome 
by using a variant which allows the emulsion to reach optimal sensitivity imme- 
diately after its preparation. This renders the test usable in emergencies and 
adaptable to a particular serological routine. An improved technique of preparing 
the emulsion and performing the test is detailed, whereby the cardiolipin-lecithin 
antigen becomes more efficient in both sensitivity and specificity. The tendency of 
the antigen to produce a disproportionate number of zonal reactions with strongly 
positive sera has been overcome by decreasing the quantity of serum, adding saline 
after the primary rotation, and recentrifuging at a slower speed for an additional 
four minutes. Both specificity and sensitivity are increased, but false positive 
reactions continue to occur in many diseases other than syphilis. The test is appli- 
cable to spinal fluids, requires a very small amount of serum, and seems to be as 
sensitive and reliable as the complement-fixation test. 

Sitolipin in Serologic Tests for Syphilis.—Sitolipin, a new phospholipid 
extracted from wheat germ, which is cheap, readily available, and easy to store, was 
found by Rein’s group ** to give serologic results practically identical with those 
obtained with cardiolipin in three different serologic tests. 

Quantitative Serologic Tests in Diagnosis and Treatment Control—Archam- 
bault *° reviews the application of quantitative serologic tests for the diagnosis of 
syphilis and control of treatment. Zia, Chao, and Chiang *! have also presented a 
detailed report on comparative quantitative and qualitative studies made on 1,163 
specimens. They found that while the slide Kahn test was slightly inferior to the 
others in sensitivity and specificity, it was of sufficient value to be used as a supple- 
mentary method to simple qualitative precipitation in the routine laboratory diag- 
nosis of syphilis. Harris and Bossak ** describe a rapid method for performing 
quantitative slide tests for syphilis in large-scale testing program. The method was 
used successfully in testing 228,000 blood specimens received at the Venereal 
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Disease Research Laboratory during a multiphasic screen program from April 
through June, 1950. For the details of the technique the original article must 
be read. 

Use of Dehydrated Human Serums to Serve as Regular Controls for Serologic 
Tests for Syphilis —Since time and temperature in transit can affect the serologic 
reactivity of mailed blood or serum samples, these types of specimens have not been 
wholly satisfactory as interlaboratory controls. Dehydrated human serum, pre- 
pared by a freeze-dried technique, has been found by Harris, Harding, and Bossak ** 
to be satisfactory as a daily operating control even after storage at 37 C. for reason- 
ably long periods. However, for routine use these tubes of dried serum are stored 
at refrigerator temperatures. The dehydrated human sera are used as controls of 
the serologic test performed. Failure to obtain the designated reactions with these 
control sera in a specific testing procedure indicates that there are differences in this 
particular test as performed in the two laboratories. These differences may lie in 
the antigen or other reagents used, the method of performing the test, or the manner 
of reading and/or reporting results. Cannefax ** also found that serum processed 
in a manner previously described by him maintained its reactivity without detectable 
loss for a minimum of 15 months in the dehydrated state, and for 50 days after 
reconstitution, provided the serum is frozen. Suggestions are offered concerning the 
use of dehydrated serum as a daily control of serologic tests for syphilis, total pro- 
tein determinations, colloidal tests, and evaluation studies of test performance. 


Patterns of Quantitative Serological Tests in Late Syphilis —Since January, 
1949, Redmond, Nicol, and Shooter *° have had quantitative Wassermann tests 
performed on the sera of all patients with late syphilis. Eighty-three patients have 
been investigated by monthly tests for a minimum of six months, and the results 
have been charted graphically, as advised by Price (1949). Three main patterns 
were found: Group 1, those in which the titer remained consistently high (mini- 
mum level of 1: 128) ; Group 2, those in which the titer fluctuated but never reached 
seronegativity; Group 3, those in which there was a progressively declining titer 
which might reach seronegativity and might then oscillate between a negative and a 
low positive titer. Of the &83 patients with fully treated late syphilis (acquired or 
congenital ), 9 showed patterns of Group 1, 49 of Group 2, and 25 of Group 3. There 
was no significant difference between the serological patterns of the acquired and 
the congenital type of late syphilis. Sex, likewise, in the small series seemed to have 
no effect on the result. In spite of re-treatment of an adequately treated patient, 
the titer remained the same four months after re-treatment. It appears that once the 
reagin-forming mechanism has been stimulated by infection over a period of years, 
reagin may continue to be present in the blood in varying amounts despite adequate 


treatment. 
Effect of Additional Four-Minute Rotation of Serum Used in VDRL Test.— 
At the Bureau of Laboratories, Oklahoma State Health Department, Machala and 
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Hassler “* rotated all indefinite and weakly positive VDRL slide flocculation tests 
for an additional four-minute period after the original four-minute rotation. This 
additional rotation made the test more sensitive without impairing its specificity. 

Comparative Results of Various Tests: Primary Syphilis —Seven different 
serologic tests were performed by Cutter and Harris *’ on blood of 417 patients with 
darkfield-positive primary syphilis. It was reasonably certain that each patient’s 
chancre was not older than 35 days at the time of diagnosis. A little more than half 
of the group was found to be reactive by each one of the battery of serologic tests ; 
about one-fourth showed seroiogic discrepancy; and almost one-fourth showed 
complete seronegativity. The serologic discrepancy was found for patients seen at 
any time between the day of appearance of the chancre and the 21st day of its 
duration. Complete seronegativity by the entire battery of tests was not observed 
for any patient in whom the lesion was present for more than 24 days. The Kline 
exclusion test produced a higher over-all ratio of reactivity than any other pro- 
cedure, and the Mazzini flocculation test produced the second highest ratio 
of reactivity. ‘The other diagnostic procedures (Kline diagnostic, Kahn  stand- 
ard, Hinton, Eagle, and Kolmer) parallel one another at a lower level of reactivity. 
Yet serums were occasionally found to be reactive to one or more of the less sensi- 
tive diagnostic tests while being negative to either the Kline exclusion or Mazzini 
flocculation test. The only constant relationship noted was that a serum was never 
reactive to the Kline diagnostic test when negative to the Kline exclusion test. 
Complete seronegativity by any two procedures, one of which was the Kline 
exclusion test, was found in about one-fourth of the samples of serum tested. When 
any one of the two procedures was the Mazzini flocculation test, complete sero- 
negativity by both procedures was found in 29% of the samples. Any combination 
of the less sensitive tests showed complete seronegativity in 32% to 35% of the 
samples. 

Small-Quantity Blood Tests for Syphilis —¥or a long time the United States 
Public Health Service has been searching for a means of examining the blood of 
infants for syphilis when it is impracticable to draw the amounts necessary for 
standard serologic procedures. Also, a technique is needed to mail samples long dis- 
tances under particularly adverse conditions. Some of the efforts in this direction 
have been reported in previous reviews. Many of the suggested procedures have 
taken the lead from Chediak’s original technique.** In the June, 1952, issue of 
Public Health Reports a series of five papers describe intensive studies on this 
problem. The techniques described present difficulties in securing suitable samples, 
and in comparative tests all have shown a lower sensitivity than the conventional 
serologic tests. However, with these techniques serologic tests for syphilis may be 
performed in certain cases and under conditions which would completely preclude 
testing by conventional means, The results suggest the need for further study to 
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determine whether under special circumstances the tests may be useful or whether 
the techniques can be improved. This project is definitely a step in the right direc- 
tion, and the five presentations *’ represen¢ a splendid source material for interested 
workers in this field. 

Parallel Serum Testing with the VDRL Slide Test, the Meinicke Slide Test, 
and the Price Precipitation Reaction—Singh and Sharma *’ found that the sensi- 
tivities of the VDRL slide test, the Meinicke slide test, and the Price precipitation 
reaction in terms of the number of positive reactions were 27.6, 28.1, and 23.1% 
respectively. Both the VDRL and the Meinicke tests were more sensitive than the 
Price test; 4 (0.09% ) out of 4,002 sera gave a positive reaction with Price’s test 
alone; 67 (1.5%) were positive with the Meinicke slide test alone, and 46 (1.0% ) 
were positive with the VDRL. slide test alone. These findings suggest that the 
behavior of the cardiolipin and Meinicke antigens is similar to other flocculation or 
complement-fixation tests for syphilis in that neither will react with all syphilitic 
sera. No comments can be made on the specificity of these tests, which is of much 
more importance than their sensitivity in serological tests for syphilis. 

Verification Test for Pseudosyphilitic Reactions.—All reports of verification 
tests published until now approached the problem of nonspecific syphilis reactions 
by consideration of the antibodies (Wassermann, Witebsky, Kahn), but the antigens 
were not changed in these studies. The use of spirochetal antigens (Gaehtgens, 
Eagle) follows the same line; all use the alcohol-soluble lipids as antigens. Hecht *' 
reports experiments which demonstrate that the nonspecific positive reactions 
are caused by antibodies other than those produced by syphilis. These antibodies 
and those produced by syphilis are of similar composition, and neither is specific 
in the true meaning of the word “specific.” It was therefore impossible to separate 
these two groups of antibodies successfully and reliably and identify them separately 
by the usual methods. Only after removal of the aleohol-soluble lipids (syphilitic 
antigen) can antigens be prepared which do not react with syphilis antibodies but 
with the nonsyphilitic ones, making it possible to use them in verification tests for 
nonspecific reactions. The terms “false positive” or “biological false positive” reac- 
tion should not be used when indicating a positive syphilis test for a nonsyphilitic 
person, because the tests are really positive! Hecht recommends instead in a 
previous paper the term “pseudosyphilitic” reaction, which denotes the similarity 
to a true syphilitic reaction and clearly says it is not syphilis. Seventy-one patients 
who had no history of syphilis, but who had positive reactions to the Kline antigen 
and negative reactions to the Pangborn antigen, gave positive reactions when tested 
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Test, ibid. 67:576-581 (June) 1952. Harris, A.; Olansky, S., and Miller, H.: A Statistical 
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with one or more of the verification antigens, thus confirming the nonsyphilitic 
nature of their positive syphilis reactions. 

Present Status of Universal Reaction in Health and Disease.—Kahn *® reviews 
the present status of the universal reaction in health, in various diseases, in irradia- 
tion of normal animals and of patients, and following injection of antigenic and 
nonantigenic substances in animals. According to Kahn, the studies of lipid antigen- 
antibody reactivity indicate that the phenomenon of lipid immunity is integrated 
with health and disease, and they have much to contribute to biology and medicine. 
The finding that the serologic reaction with lipid antigen in syphilis is but part of 
a universal response makes it understandable that tests for syphilis may give positive 
reactions now and then in the absence of the disease. The reaction given to tests 
for syphilis in the presence of the disease shows amazing parallelism with clinical 
findings. The reason apparently is that in syphilis the serodiagnostic reaction is 
specifically associated with this disease. The distinctive nature of this reaction is 
evident from the distinctive serologic pattern of the universal reaction in syphilis. 
The occurrence of a distinctive pattern must mean that particular antibodies in the 
syphilitic serum react with homologous lipids in the antigen. Consequently, the 
antigen-antibody reaction in syphilis, although nonspecific with respect to the spiro- 
chetes, is specific to particular lipids associated with syphilis. Syphilis, moreover, 
is not the only disease in which the serologic pattern is distinctive. Kahn believes 
that the biologic mechanism of lipid antigen-antibody reactivity is basically the same 
in health, in disease, in irradiation, and on the injection of a variety of widely 
different substances. The technical elements involved in the universal reaction may 
limit its application. The reader is referred to the two monographic presentations 
on this subject * referred to in the 1952 review.’ 

Biological False Positive Serologic Reactions.—In the first of a series of papers, 
Stout and her associates ** report the results of serologic tests for syphilis in over 
1,500 school children in Costa Rica, 1 Salvador, Guatemala, and Honduras. The 
Kahn and Mazzini tests, using lipoidal antigens, showed a far higher percentage of 
positive and doubtful results than did the Kolmer, using lipoidal antigens, and the 
Kline and VDRL tests, using cardiolipin antigens. This picture was unchanged 
following supplementary feeding of the children and parasiticidal treatment. The 
authors feel that the high incidence of positive and doubtful results in the Kahn and 
Mazzini tests is due to biological false positive reactions. The current reviewers sug- 
gest that these tests, as performed in their laboratory, may have been hypersensitive 
and lacking in specificity and that no valid evidence is presented to indicate that 
these are biologic false positive reactions. In the second paper *’ it is stated that 
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carotene, vitamin A, and vitamin E serum levels are significantly reduced in the 
so-called biolegic false positive group, whereas there was no difference in serum 
levels for ascorbic acid, riboflavin, and alkaline phosphatase. In additton,”® no 
significant difference in total serum protein, albumin, and globulin was found 
between the various serologic groups studied. Abnormalities in liver function,** 
as measured by the cephalin cholesterol flocculation test, showed no difference in 
the different serologic groups. 

In Collagen Diseases: In a retrospective study, Zellman ** analyzed the incidence 
of positive serologic tests for syphilis in patients with the collagen diseases. Patients 
with disseminated lupus erythematosus and periarteritis nodosa showed positive 
or doubtful serologic reactions for syphilis twice as frequently as did patients with 
rheumatoid arthritis and rheumatic fever. No positive serologic reactions for 
syphilis were discovered in patients with dermatomyositis and scleroderma. ‘The 
incidence of syphilis, diagnosed by history or clinical findings, was higher in males 
and in Negroes. The incidence both of syphilis and of possible biologic false posi- 
tivity was higher in Negroes. The author concludes that biologic false positive 
reactions probably occur with some degree of frequency in patients with the collagen 
diseases, especially disseminated lupus erythematosus and periarteritis nodosa. 

Detection in Various Diseases: Of a total of 38,577 syphilis reactions, 580 
proved to be nonspecific positive. In order to detect nonspecific positive reactions, 
srede,”” of the Hygiene Institute of the University of Cologne, suggests the follow- 
ing methods: (a) repetition of the reactions after refrigerator stabilization of the 
syphilis reagins; (b) complement absorption of sera in which the Wassermann 
reaction alone is positive (Kahn test and Meinicke clarification reaction II are 
negative) ; (c) determination of the serum faculty to combine with iron; (d) the 
quantitative cardiolipin test; (e) checks of nonspecific positive results with other 
complement fixations (Gonococcus, bacteria, tuberculosis, Lchinococcus, and 
Trichinella complement fixation tests), and (f) pH control. By combining these 
methods it may be possible to detect nonspecific positive reactions. 

In Young Children; Aron and his co-workers '’° present an interesting study 
on biologic false positive serologic reactions for syphilis in infants and children 
under 2 years of age. Most of these reactions are considered to result from various 
immunizations, although some are ascribed to chicken pox, respiratory infections, 
and impetigo. These reactions are distinguished from those due to passive transfer 
of reagin by later onset and from those due to congenital syphilis by low titer, as 
well as by absence of clinical and roentgenologic evidence of congenital syphilis. The 
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biologic false positive reactions lasted from two weeks to four months, the titer 
ranged from 1 to 20 Kahn units, and in no child did the reaction appear before the 
fifth month of life. The authors emphasize the importance of diagnosis of biologic 
false positive reactions in infants, in order to avoid erroneous diagnosis of syphilis 
and to assure accuracy in reporting nationwide statistical incidence of congenital 
syphilis. 

Reactions in Respiratory System Diseases: Levre *"' reviews the nonspecific 
seroreactions of patients with respiratory system diseases, and adds a study of 74 
patients of his own with bronchitis and influenzal bronchopneumonia, Eight of 
these patients had positive serologic reactions ; four had false reactions attributable 
to the respiratory disease; the reactions of the other four could be explained other- 
wise (latent syphilis, tuberculosis, serotherapy ). 

Nonspecific Serologic Reactions in Scarlet Fever: Wiedemann ' states that 
nonspecific positive reactions to the tests for syphilis are often found in the course 
of scarlet fever or convalescence therefrom. These reactions are most frequent 
during the second week of illness, and their relative intensity is most marked during 
the first week. They all become negative in a reasonably short time. There is no 
clear-cut relationship to the severity of the illness or to the prominence of clinica 
signs. Most frequently only one of the complement-fixation, flocculation, or precipi- 
tation reactions is positive, and the uniformity of these reactions customarily seen in 
syphilis is not encountered, Weekly testing is advised to rule out such falsely positive 
results, 

Serologic Reactions in Internal Diseases: Caselitz'’* cites examples of non- 
specific positive serologic reactions of patients with pulmonary infiltrates, tertian 
malaria, subacute bacterial endocarditis, and rare instances of hepatocellular diseases. 

Relationships Between Serologic Tests for Brucellosis, Syphilis, and Q Fever.— 
The interrelationships of the serologic tests for brucellosis, syphilis, and Q fever 
were investigated by Lennette, Clark, and Jensen.'’* Antibodies to Coxiella burnetti 
were no more frequently encountered in syphilitic sera than in nonsyphilitic sera. 
False positive complement fixations for syphilis were observed in 32 of 427 ill 
persons in whom antibodies to C. burnetti were present. In the case of brucellosis 
and ( fever, difficulties in specific diagnosis due to the presence of anamnestic or 
nonspecific reactions were rarely encountered. 

Specificity of Serologic Reactions in the Light of Comparative Studies on Animal 
Sera.—Rottmann and Teichmann,'"® reasoning from their experimental data, believe 
that the increase in so-called nonspecific reactions may well be due to cases of 
syphilis with asymptomatic courses, as well as cases of late syphilis. 

101. Levré, V.: Sulle siero-reazioni aspecifiche nei casi di affezioni delle vie respiratorie, 
Arch, ital. dermat. sif. 24:109-115, 1951. 

102. Wiedemann, G.:: Uber die Beeinflussung der serologischen Luesreaktionen durch den 
Scharlach, Ztschr. arztl. Fortbild. 45:409-413 (Aug. 15) 1951. 

103. Caselitz, F. H.: Zur Frage unspezifischer Luesreaktionen bei internen Erkrankungen 
(Klinische Beispiele), Med. Welt. 20:837-840 (June 30) 1951. 
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Positive Serological Reactions After Injection of Tetanus Antitoxin.—Injection 
of heterologous serum can be followed by a positive, nonspecific syphilitic reaction 
even when no anaphylactic manifestations occur. Kail and Marcus,'’® of the Uni- 
versity of Vienna, tested prevaccination seronegativity of ambulatory patients 
given tetanus antitoxin of equine origin after injuries. The patients were observed 


at five-day intervals. In some patients the positive reaction (Wassermann, Meinicke, 


or Kahn) ranged from doubtful to 2+4-. The stronger positive reactions occurred 
when heterogenic sera had been previously administered. The positive reaction 
usually appeared four to six days after the vaccination, although sometimes. its 
appearance was deferred for two weeks. The reactions became negative more 
readily when the initial reaction was weakly positive. Because of the possibility of 
such nonspecific positive reaction, careful study should be made before vaccination 
of persons with suspected syphilis. 

Effect of Alcohol Ingestion on Serologic Reactions.—Geier *°* was unable to 
confirm the prevailing idea that ingestion of alcohol induces false positive serologic 
reactions, 

Treatment with Vitamin B,.—Fitteen patients with strongly positive resistant 
serologic reactions were treated by Ferreira-Marques '’* with large doses of 
thiamine. Ten reactions became negative ; one reduced to 2+-; two to 2+, and two 
were unaffected. The author believes that vitamin B, has a normalizing effect on 
the lipoid exchange. 

New Needle Device for Repeated Blood Withdrawals.—In the course of studies 
that made it necessary to remove blood samples from the same venipuncture at 
frequent intervals, Copley '°’ employed a commonly used type of needle, containing 
a stylet that occludes its bore. However, he frequently found that the bore of the 
needle was not patent after removal of the stylet. Hence he designed a device which 
(a) permits the stylet to extend about 2 mm, beyond the tip of the needle, where 
clots often form, and (>) allows the shaft of the needle to extend 2 or 3 mm. beyond 


109 


the rim of the hub, in order to eliminate the possibility of coagulation of blood in 
the hub of the needle. 
TREPONEMAL IMMOBILIZATION TEST 
There is continued interest in the treponemal immobilization procedure, as mani- 


and certain studies on the development of Treponema- 
immobilizing antibodies and acquired immunity in experimental syphilis. 


fested by several reviews ''" 
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Techniques of Measurement and Factors Influencing Immobilization.—In studies 
conducted at the Johns Hopkins University School of Hygiene and Public Health, 
Nelson and Diesendruck *** examined five pools of syphilis serum and four indi- 
vidual syphilis sera in twofold dilutions. The results of these experiments indicated 
that the titer of Treponema-immobilizing antibody in syphilis serum may be deter- 
mined by measuring the serum dilution which produces immobilization of 50% of 
the treponemes after 18 hours’ incubation at 35 C. 

Production of T. Pallidum Immobilization in Mice Following Injection of 
Living and Killed Treponema Pallidum.—In their interesting study of the develop- 
ment of Treponema-immobilizing antibodies following the injection of killed T. 
pallidum, Mcleod and Magnuson ''* used white mice as the experimental animals. 
Although rabbits develop reagin when inoculated with killed T. pallidum, they do 
not develop protective antibodies against treponemal suspensions. Also, mice seemed 
to lend themselves to an experiment on immunity because they acquire merely an 
asymptomatic infection after inoculation with virulent spirochetes. In summary, 
the authors state : 

1. Normal mouse serum was negative for immobilizing activity. 

2. Mice inoculated with 8 million living organisms failed to produce antibodies during a 
period of 3 months, 

3. Mice inoculated with the above dose, then further inoculated to a total dose of 16 million 
living organisms, were positive for immobilizing antibodies. 

4. Mice inoculated with 12 million living, Mapharsen-killed, or heat-killed spirochetes devel- 
oped immobilizing antibodies in less than 2 weeks. 

5. The antigenicity of spirochetes was not reduced when killed by exposure to 1: 250 Maphar- 
sen for 1 hour and 15 minutes. 

6. Antigenicity was significantly reduced by heating the spirochetes at 56° C. for 40 minutes, 
and was almost destroyed by heating at 70° C. for 40 minutes. 

7. Antigenicity was not perceptibly reduced by prolonging the heating time at 56° C. from 
40 to 80 minutes. 


Relationship Between Treponema-lmmobilizing Antibodies and Acquired Immu- 
nity in Experimental Syphilis —Magnuson, Thompson, and McLeod assert that 
measurement of circulating “immobilizing antibody” has proved to be a poor gauge 
of the resistance of immune rabbits to challenge infection with three strains of T. 
pallidum, Crude correlation between the results of the immobilization test and the 
resistance to challenge was demonstrated only when challenge shortly followed 
termination of the immunizing infection. Strain 20A may be a more sensitive 
antigen than the Nichols strain of T. pallidum in the demonstration of the immobili- 
zation phenomenon. The in vitro immobilization test fails to demonstrate strain 
differences among three strains of T. pallidum. The mechanism of immunity in 
syphilis is still poorly understood. 

111. Nelson, R. A., Jr., and Diesendruck, J. A.: Studies on Treponemal Immobilizing Anti- 
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CEREBROSPINAL FLUID 


Considerable interest in the cerebrospinal fluid has been evinced in the literature 
during this review period. Zhe excellent presentation of the hazards of lumbar 
puncture by Dripps and his co-workers from the University of Pennsylvania ** 
must be read by every physician who orders or performs this procedure. Post- 
lumbar-puncture headaches still constitute a serious physician-patient relationship 
problem, and any procedure to prevent this complication merits consideration. 
Other problems discussed are when to perform a lumbar puncture in syphilology ; 
contamination of cerebrospinal fluid by blood in examinations for neurosyphilis ; 
comparison of cisternal and lumbar punctures ; comparison of the results of cerebro- 
spinal fluid examinations by two separate laboratories on duplicate specimens, and 
certain technical matters. 

When to Perform Lumbar Puncture in Syphilology.—Kogoj ™* believes that a 
cerebrospinal fluid examination should be made (a) when the critical moment is 
reached (i. ¢., the time when all symptoms have disappeared); (b) before the 
patient is discharged from medical supervision ; (¢) on all patients whose infections 
are of more than five years’ duration but who have not had cerebrospinal fluid 
examinations ; (d) at the institution or resumption of therapy, if this occurs when 
all cerebrospinal fluid changes possibly present in the early phases of syphilis should 
already have disappeared ; (¢) if negative blood reactions suddenly become positive ; 
(f) if clinical evidence of neurosyphilis appears, and (g) as a part of the treatment 
control of neurosyphilis. 

Hazards of Lumbar Puncture.—One of the controversial subjects in anesthesia 
has been that of the incidence and specificity of neurological sequelae attributable 
to spinal anesthesia. However, every one of these complications has been reported 
after lumbar puncture alone and might therefore be anticipated when this technique 
is used by internists, dermatologists, and others not directly concerned with pro- 
ducing surgical anesthesia. Dripps and Vandam '"* studied several thousand patients 
for a period of 6 to 12 months following spinal anesthesia. They feel that the major 
causes of difficulty following lumbar puncture result from three factors: (a) trauma, 
(b) changes in cerebrospinal fluid pressure, and (c) infection. Since lumbar punc- 
ture must be employed in the proper diagnosis and proper therapy of syphilis, we 
feel that these data compiled by Dripps and Vandam should be outlined in this 
review : 

Trauma: If a dull and/or large bore needle is used or if multiple explorations 
of the back are required, the extent and degree of injury are increased. Backache 
may be caused by injuries to the spinal ligaments, periosteum, or annulus fibrosus. 
The latter may be damaged by the needle passing beyond the subarachnoid space. 
More extensive damage to the annulus fibrosus may be followed by herniation of the 
disk. Blood vessels may be perforated during lumbar puncture. Injury to the 
perivertebral plexus of veins is a common cause of a “bloody tap.” This bleeding 
may result in formation of an epidural hematoma or if the blood gains access to the 
subarachnoid space in signs of meningeal irritation. Damage to the vessels accom- 
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panying nerve roots may produce ischemia of these structures with possible subse- 
quent neurologic signs and symptoms. Nerve roots or, rarely, the spinal cord itself 
may be injured by thé needle. Contact with the sensory roots of the cauda equina 
occurred in 13% of the lumbar punctures performed by Dripps and Vandam. Evi- 
dence of such contact was the development of “electric shocks” or pain sensations 
radiating into the back, perineum, or legs. Contact with motor roots might not be so 
evident to the operator unless muscular contraction resulted. Obviously neuro- 
logical sequelae do not occur with this frequency, but prolonged and occasionally 
permanent sensory or motor abnormalities may result from such direct trauma. 

Alteration in Cerebrospinal Fluid Pressure: The cerebrospinal fluid pressure 
must often be reduced after lumbar puncture because of loss of fluid through the 
puncture hole. The immediate reduction in pressure will result in a characteristic 
headache if the patient is upright or if 18 to 20 cc. of fluid is withdrawn. The 
immediate change in fluid dynamics can so disturb the fluid cushion of blood vessels 
or can be followed by such dilation of vessels that diseased structures, as exist 
in aneurysm or hypertension, may rupture, causing serious subarachnoid hemor- 
rhage. In the presence of increased intracranial pressure lumbar puncture may be 
followed by herniation of the brain into the foramen magnum. More prolonged 
and persistent reductions in cerebrospinal fluid pressure appear to be related to 
the development of so-called post-lumbar-puncture headache, which may be accom- 
panied with visual or aural disturbances. The original paper should be consulted 
for a detailed discussion of this form of headache. 

Infection: Infections may follow lumbar puncture for two reasons: first, failure 
to use an aseptic technique and, second, traumatic production of a locus minoris 
resistentiae in the presence of a general infection, with subsequent localization at 
the site of injury. Meningitis and infected intervertebral disk may result from the 
first error; epidural abscess or osteomyelitis, from the second error. 

Post-Lumbar-Puncture Headaches—The incidence of undesirable reactions 
following lumbar puncture ranges between 5 and 75%. According to Sciarra and 
Carter,''® a prominent feature of the post-lumbar-puncture reaction, and often its 
only manifestation, is headache. This symptom usually appears 12 to 24 hours after 
the puncture, though it may occur in a few hours or may be delayed for several! days. 
Characteristically the headache is relieved when the patient lies down and becomes 
accentuated when the patient either sits or stands. In most cases the headache 
persists for several days, but occasionally it may last for as long as eight weeks. 
Various explanations have been given for the appearance of the headache, and 
various factors have been noted that will modify or prevent it. The most widely 
accepted view at present is that the headache is of mechanical origin. Among the 
mechanical factors that have been considered as contributing to the occurrence of 
headache are the size of the needle, the position of the patient, and the quantity of 
Auid removed. Sciarra and Carter set out to determine whether it is true that the 
occurrence of headache is dependent upon the hole in the dura and not upon the 
quantity of fluid removed. Lumbar punctures were done in 102 cases. In the 62 
cases in which cerebrospinal fluid was removed the incidence of postlumbar puncture 
headache was 46%. The majority of these headaches came on within 24 hours after 
the lumbar puncture and lasted two to four days. In the 45 cases in which the dura 

116. Sciarra, D., and Carter, S.: Lumbar Puncture Headache, J. A. M. A. 148:841-842 
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was pierced but fluid was not removed, the incidence of post-lumbar-puncture head- 
ache was comparable (38%). In this group the headache also came on within the 
first 24 hours and lasted two to five days. The auchors concluded that the amount 
of cerebrospinal fluid reméved at the time of puncture up to 12 ce. has no effect on 
the frequency of occurrence of post-lumbar-puncture headache. This may have 
immediate clinical applications. The physician who does a lumbar puncture may 
often be faced with at least two problems. One is the obtaining of sufficient fluid 
on which to do necessary studies, and the other is the avoiding of post-lumbar 
headache. Since 10 to 12 ce. of cerebrospinal fluid is usually sufficient for routine 
studies and since the removal of smaller amounts does not decrease the incidence of 
headache, the authors suggested that at least 10 cc. be removed routinely. 

Hart and Whitacre ''* have observed more than 100% reduction in incidence of 
post-spinal-puncture headache since the introduction of their pencil-point needle. 
This is a 20-gauge needle with a solid end that is drawn to a joint. The opening is 
on the side of the needle, just) proximal to the solid tip. Presumably this type ot 
needle separates the longitudinal fibers of the dura and arachnoid without seriously 
traumatizing them. 

Contamination of Cerebrospinal Spinal Fluid by Blood in Examinations for 
Neurosyphilis—Out of 200 successive lumbar punctures reported on by Putkonen 
and Kajanne,''* 80% of the fluids were free from blood, and only 2.5% contained 
more than 500/3 red cells. If only punctures made by experienced physicians are 
included, the result is still better. In their experiments the writers added blood 
(diluted with saline to 1:50) from different syphilitic patients to spinal fluid which 
showed no red cells. The blood and the fluid were previously examined. ‘The 
largest proportion of blood use was 0.19%. The authors arrive at the following con- 
clusions: With appropriate technique, blood in the puncture fluid can usually be 
avoided. If the fluid is contaminated, the red cells should be counted immediately. 
From the white cell count 3/3 white cells should be subtracted for every 1,500/3 to 
3,000/3 red cells present. The total protein can be determined on uncentrifuged 
spinal fluid without any significant error if the number of red cells is less than 
500/3. If it exceeds this figure, the cells must be removed by centrifuging. An 
amount of plasma corresponding to about 5,000/3 red cells is too small to cause 
any appreciable error in protein determination. If the red cells exceed this number, 
the reading should be adjusted by calculating that about 3 mg. per 100 ml. of protein 
equals 10,000/3 red cells. If the cerebrospinal fluid is normal, blood in the punc- 
ture fluid does not cause pathological changes in the mastic curve. A pathological 
reaction may be weakened by even a slight amount of blood. This is avoided by 
centrifuging the fluid before the test. The Wassermann reaction does not become 
positive until large amounts (15,000/3 red cells or more) of strongly seropositive 
blood are added, Such cases are so infrequent that they lack practical importance. 

Comparison of Cisternal and Lumbar Punctures.—Simultaneous cisternal and 
lumbar punctures were performed by Davis, Cannefax, and Johnwick’* on 102 unse- 
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lected adults admitted to a medical center, in order that certain components of cere- 
brospinal fluid taken from these sites might be compared. Comparison of cell counts 
revealed little difference in the fluid from the two sites except in cases of marked 
pleocytosis, in which the lumbar fluid may contain appreciably more cells than the 
cisternal fluid. There is slightly more reagin (Kolmer’s complement-fixation test) 
in the lumbar than in the cisternal fluid. Total protein values of fluids from these 
two sites varied from case to case. However, in specimens in which there is no 
appreciable elevation of values the cisternal to lumbar total protein ratio is usually 
about 2:3. Lumbar specimens produce more consistent reactivity than cisternal 
fluids when the colloidal mastic test is applied. This finding is consistent with the 
fact that total protein values are higher in lumbar fluids than in cisternal. 

Comparison of the Results of Spinal Fluid Examination by Two Separate Labor- 
atories on Duplicate Specimens of Spinal Fluid—Ford and his co-workers **° 
compared the results reported from two separate laboratories on 400 duplicate sets 
of spinal fluid from syphilitic patients. For 18% of the fluids there was a conflicting 
report on one or more of the four tests performed. The serologic tests had 13% 
conflicts, colloidal tests 9%, cell counts 1.5%, and protein determinations 1%. 
When the percentage disagreement is computed on the basis of positive spinal 
fluids only, it is nearly doubled (33%). 

Quantitative Spinal Fluid Protein Determination.—Gross evaluated five 
commonly used methods for quantitative determination of spinal fluid protein by 
comparing them with the micro-Kjeldahl method. For ease of performance, econ- 
omy of fluid, and accuracy he found the turbidimetric method, using a photoelectric 
colorimeter, best. In another study the Folin phenol reagent used with copper has 
been adapted by Daughaday and co-workers '** to the measurement of cerebrospinal 
fluid protein. This method requires only 0.2 ml., and it appears to have definite 
advantages in comparison with existing procedures. 

Phase Contrast Microscopy of the Cerebrospinal Fluid.—Ulbricht *** describes 
the cells encountered in the cerebrospinal fluid of 100 cases of early syphilis without 
neurosyphilitic manifestations, as observed in the phase microscope. This method 
surpasses the staining techniques, since it removes all artificial influence. Differen- 
tiation of the spinal fluid cells has diagnostic value if in elevated counts of cells other 
than small round cells are seen. 

Colloidal Test.—Cannefax and Tow '** found that the use of a stable control 
serum in proper dilution as a constant source of specimen material indicates that a 
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more uniform level of sensitivity and a higher degree of reproducibility will result 
with the colloidal mastic test if the test specimens are stored overnight in the 37 C. 
incubator. Koenigstein and Chang '*° noted that oniy 4 of 15 spinal fluids from 
leprosy patients gave nermal colloidal gold curves. Nine of them gave syphilitic 
curves and two gave the paralytic type of colloidal gold reaction. There was no 
relationship of these curves to previously established syphilis, and they are thought 
to be due to leprosy. 


CLINICAL MANIFESTATIONS 


Certain aspects of the clinical diagnosis and manifestations of syphilis have been 
subjects for review: syphilis and tuberculosis,’*® transfusion syphilis,'*? roentgen 
rays in syphilis,’** and venereophobia in the male.'*° 

Radiology in Syphilis —The scope of roentgen ray study in venereology includes 
bone syphilis, cardiovascular syphilis, alimentary syphilis, and exclusion of inter- 
current disease. In a well-illustrated paper Gaskell '** summarizes the majority of 
features encountered in cases of syphilis as seen by a practicing radiologist today. 
Stress has been laid on the possibilities which have to be kept in mind in differen- 
tial diagnosis and the importance of obtaining adequately penetrating roentgeno- 
grams for the proper structural demonstration of dense bone. It is the pattern and 
not the density of altered bone which gives the better clue to differential diagnosis 
among bone infection, constitutional abnormalities, and neoplasms. Soft tissue 
calcifications, like other abnormal densities, cannot alone stigmatize a case as an 
instance of syphilis. In the lungs, the alimentary canal, the liver, the kidneys, etc., 
syphilis is seldom recognized during life, either clinically or roentgenologically. 
Since it certainly occurs, routine consideration of this possibility in differential diag- 
nosis would undoubtedly bring more cases to light. 

Venereophobia in the Male.—Rogerson’** has noted an increase in recent 
months of the incidence of venereophobia at his clinics. This increase is confined 
chiefly to male patients. Nine signs were found in the patients studied: (a) sper- 
matorrhea; (>) sticky meatus; (c) threads in the urine; (d) phosphaturia; (e@) 
septic spots and warts; (f) prominent(?) ducts of smegma glands; (g) presence 
of smegma; (/) superficial burns; (7) normal sebaceous glands and hair follicles. 
Rogerson suggests explaining the process to the patient, making tests to exclude 
venereal disease, and seeing the patient relatively often, taking a blood test at each 
visit. Duration of observation depends on the patient’s progress. 


EARLY SYPHILIS 


There still are many unusual types of early syphilitic lesions worthy of report. 
This year has seen reports of a number of such precesses or situations. 
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Infectiousness in Syphilis.—Sonck '*’ reports a careful study of two examples 
of partner constellations (chains of infection) in which several individuals were 


shown to have syphilis. 

Primary Chancre of the Vagina.—Putkonen '! reports the observation of a pri- , 
mary chancre in the upper third of the vagina. 

Extragenital Syphilomas.—Torchi '** reports on 18 cases of extragenital syphi- 
lomas personally observed by him between 1940 and 1949. Six of the syphilomas 
were in the perigenital region and 12 in the cephalic region. 

Vesicular Lesions in Secondary Syphilis.—Dexter and Clarke '** report a case 
that is the exception to the axiom that vesicular lesions in an adult are never due 
to secondary syphilis. Their patient, a 21-year-old white prostitute, had secondary 
syphilis in which vesicular lesions occurred on the palms. T. pallidum organisms 
were found on dark-field examination of the vesicular fluid. 

Syphilis and Trauma.—Vilanova and Moragas'** report the case of a male 
patient, aged 29, with one-sided palmar hyperkeratotic syphilis following an infec- 
tion acquired 13 years before. The authors believe localization was due to trauma 
and heat from carrying a waiter’s tray. 

Syphilis in Tattoos.—Your unusual cases of patients with cutaneous lesions in 
tattoos were reported by Lubeck and Epstein.'*® One patient had secondary syph- 
ilis with cutaneous lesions involving multicolored tattoos, including the red areas. 
The tattoo was applied in Hawaii, and presumably the red dye was not the usual 
cinnabar. As a general rule, the cutaneous lesions of secondary syphilis do not 
involve the red areas because of the treponemicidal action of mercuric sulfide used 
in the red dyes. 

Simultaneous Condylomata Acuminata and Condylomata Lata,—Dexter and 
Rockwell * report the case of a 21-year-old Negro woman with simultaneous 
occurrence of both condylomata acuminata and condylomata lata. Penicillin therapy 
caused involution of the syphilitic lesions, but podophyllin (20% podophyllum 
resin N.F. in benzoin tincture) was required to rid the patient of her condylomata 
acuminata. 

Alterations of the Blood Vessels in Early Syphilis—Normal skin of four 
patients with secondary syphilis was examined by Troitskaya.'** He found peri- 
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vascular infiltration around the superficial and deeper vessels containing adventitial 
and solitary lymphocytes. The endothelial cells were hypertrophied. A 20-ml. 
syringe connected by a short rubber tube with a bell-shaped glass was used to 
determine the fragility of the vessels. The low pressure achieved by drawing back 
the piston resulted in petechiae from the fragile blood vessels. The fragility was 
particularly marked before treatment in cases of secondary syphilis and in two 
cases with Herxheimer reactions. It is suggested that these examinations, given 
before antisyphilitic treatment is started, would assist in averting complications. 


RELAPSE AND REINFECTION 
For the first time an objective statistical method has been devised to differen- 
tiate between relapse and reinfection. Merrell '** has shown that in the first eight 
months following penicillin treatment for early syphilis the “failure” rate was 
higher in patients treated with a small amount of penicillin. However, after eight 
months the rate fell to the level seen in patients from the same area who had 
received much larger amounts of penicillin, This late “failure” rate appeared to 
bear no relation to the amount of treatment but was higher in Negroes than in white 
people and higher in the South than in the North. On the well-based assumption 
that the “failures” after 15 months of treatment are actually reinfections, Merrell 
applied the late “failure” rate to the entire period of observation, except for the 
first two months, and was thus able to estimate the percentage of “failures” which 
are actually reinfections. This percentage is higher in Negroes than in white people, 
in the South than in the North, and in groups receiving the more successful treat- 
ment schedules than in groups receiving lower dosage. By the use of this method 
one can now gain a more accurate picture of the actual cure rate of a given schedule 
of treatment. Noguer-More '** believes that reinfections are more frequent because 
penicillin is really more effective in early syphilis. The reinfection must be treated 
with higher doses than the original infection. This same principle of therapy applies 
to relapses. Laird ’*’ reports a case of secondary syphilis treated with penicillin 
with subsequent severe neurorecurrence, 


LATE SYPHILIS 


Aside from case reports of special types of late syphilis, e. g., gummiatous sple- 
nomegaly,’*' gumma of the lung,'** syphilis of the stomach,'** and multiple miliary 
osteomas with ulceronodular late cutaneous syphilis,'** this review period has pro- 
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duced an account of the incidence of late syphilis '*° and a splendid study of tertiary 
syphilis of the liver.'*® 

Incidence of Late Syphilis—Langer and Sperling '*° studied the incidence of 
late syphilis in 14,443 autopsies. They also investigated the relations of variations 
of the picture of late cutaneous syphilis to visceral diseases of specific cause. From 
the records of 177 patients it was learned that a large number of them were unaware 
of their infections, and that a smaller number were treated sporadically. It was con- 
cluded that arsphenamine is not responsible for the change in the late manifestations 
of syphilis. The relative rarity of lesions of late syphilis is the result both of 
improved therapy and of a self-healing tendency of syphilis which is not to be 
underestimated, The analysis of the age at death of patients with syphilis reveals 
that their life expectancy approaches that of the nonsyphilitic. Much of the benign 
course of late syphilis must be attributed to increased knowledge of the disease and 
a more understanding and effective social attitude toward it. 


Late Syphilis of the Liver.—In 1926 McCrae and Caven published their obser- 
vations on tertiary syphilis of the liver in the American Journal of the Medical Sci- 
ences. Since then there has been a paucity of definitive literature on this subject. 
Accordingly, Shapiro and Weiner,'*® stimulated by a recent failure on their part to 
diagnose the disease in such a case, analyzed 79 autopsy-proved cases from the 
Los Angeles County Hospital from 1928 to 1949 and compared their findings with 
those of McCrae and Caven and a subsequent series studied by Hahn. They came 
to the following conclusions: 1. Tertiary hepatic syphilis is a difficult diagnosis to 
establish in the living patient. It should be considered whenever a patient with an 
adequate nutritional history presents a positive serologic test for syphilis plus 
signs of portal hypertension. A large liver, unless it is lumpy, is unusual; nearly 
always the liver is normal in size or small. Jaundice, if present, is of slight degree. 
2. Prolonged fever and selective enlargement of the left lobe of the liver, time- 
honored signs of hepar lobatum, were not found to be of diagnostic value in this 
series. 3. Hepar lobatum and nutritional cirrhosis are uncommonly found together, 
despite the frequent association of alcoholism and syphilis. 4. Vascular spiders, 
common in nutritional cirrhosis, are extremely unusual in hepar lobatum. 


CARDIOVASCULAR SYPHILIS 


Cardiovascular syphilis continues to hold the interest of the physician.'* 

Syphilitic Heart Disease in the Aged.—A survey of the literature by Zeman 
and Storch '** discloses a significant incidence of syphilitic heart disease amorig 
elderly individuals. Their study of 36 cases of patients, 00 years of age and over, of 
which 14 came to autopsy, emphasizes the distinctive features of the pathologic and 
clinical pictures. Cardiovascular syphilis in the higher age groups may be associated 
with congenital, hypertensive, arteriosclerotic, and rheumatic heart disease. Two 
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previously reported cases of subacute bacterial endocarditis engrafted upon syphi- 
litic disease of the aortic valves are included in this series. Factors favoring diag- 
nostic error are lack of awareness on the part of the physician, especially in the 
presence of negative serum reactions, and the obscuring of the clinical pictures by 
heart failure and superimposed acute infections. The authors call special attention 
to six cases of combined syphilitic and rheumatic heart disease, of which two 
showed the association of syphilitic aortic insufficiency and aortic stenosis, presum- 
ably rheumatic in origin, previously considered on theoretical grounds to be an 


impossible combination. They discuss differential diagnosis between syphilitic and 
arteriosclerotic aneurysms, as well as the relation of syphilis to coronary heart dis- 
ease. Particular attention is drawn to the observation that auricular fibrillation, 


’ however rare among younger patients with cardiovascular syphilis, was observed 
in 7 out of the 36 cases in this study. The authors believe that the correct diagnosis 
will be arrived at more frequently in the case of older persons if the physician 
regularly considers syphilis as a diagnostic possibility in every case of heart disease 


and proceeds after a careful history-taking and thorough examination to have the 
heart and aorta examined roentgenologically and the blood serologically—routine 


procedures for younger patients, but too often neglected for the aged. Dotter and 
Steinberg '*’ review the literature on the development of angiocardiography and its 
application in congenital and acquired heart disease and in pulmonary disease. 
Angiocardiography is a useful diagnostic tool in case of syphilis of the aorta. Woods 
and Kenny '*° describe a lesion discovered on a survey roentgenogram in a 15-year- 
old girl, which on surgical exploration proved to be a congenital aneurysm of the 
aorta. The lesion, which could have ruptured, was repaired successfully. Syphilis 


was not a factor in the causation of the aneurysm. 

Uncomplicated Syphilitic Aortitis——On the basis of their study of 141 patients 
with syphilitic aortitis diagnosed clinically at the New York Hospital between 
1935 and 1950, Rich and Webster '*! maintain that the diagnosis of syphilitic aor- 
titis can be made clinically with reasonable accuracy. The presence of hypertension 


and arteriosclerosis does not make the diagnosis of this phase of cardiovascular 
syphilis significantly more hazardous. A relatively low death rate in a group of 
elderly patients followed for a long time and a low incidence of development of 
aortic insufficiency or aneurysm suggest that uncomplicated syphilitic aortitis carries 


a favorable prognosis. 


Nontraumatic Aortic Valve Rupture.—In a series of 24 proved cases of non- 
traumatic rupture of the aortic valve Carroll '*? found that syphilis was the under- 
lying etiologic factor in 15 (29%) and was second only to bacterial endocarditis as 
a cause of this condition. All the patients with syphilis had aortitis and aortic 
regurgitation. It is believed that the stress placed on the valves and their stretching 
during diastole explain why valvular rupture sometimes occurs. 
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Syphilitic Aneurysm of the Subclavian Artery—Aneurysm of the subclavian 
artery without trauma is rare. Daniel ’** reports the details of the occurrence of 
such an aneurysm due to syphilis in a 38-year-old Negro woman. In an addendum 
he also cites another example. This was of syphilitic subclavian aneurysm in a 
43-year-old Negro. 

Syphilitic Popliteal Aneurysm.—Silver and Kahn '** observed a case of pop- 
liteal aneurysm due to syphilis. This was treated successfully by surgical means. 
Histopathological study of the aneurysmal wall showed conditions which were prob- 
ably due to syphilis. 

Aneurysm of the Abdominal Aorta.—Farquharson '”’ discusses the etiology, 
signs and symptoms, diagnosis, prognosis, and treatment of aneurysms of the 
abdominal aorta. The two causes of this type of aneurysm are arteriosclerosis and 
syphilis. A review of the literature reveals that only 500 cases have been reported ; 
however, 5 cases have been found in the medical wards of the Toronto East Gen- 
eral Hospital in the last three and one-half years, ail proved by autopsy. It would 
appear that this, like many other vascular lesions, will be found much more com- 
monly in a population that is growing older. 

Dissecting Aneurysms of the Aorta.—While dissecting aneurysm is not thought 
of generally as a syphilitic process, several papers on this subject are worthy of note, 
if only to call attention to this process, which some do claim is syphilitic. For exam- 
ple, McCloskey and Chu '** point out that, while syphilis is included in the etiologic 
background, they believe that recent investigations do not show any considerable 
difference in the incidence of dissecting aneurysm among syphilitic and nonsyphi- 
litic patients. Domzalski'’ also reaffirms the idea that syphilis is no longer con- 
sidered an etiological factor in aortic dissection because it causes fibrosis, which 
fuses the layers of the aorta, thereby opposing any splitting process, and because it 
is rarely found in the victims of aortic dissection. His four patients had no clinical 
or serologic evidence of syphilis. Although Logue and Sikes '** found pulsation of 
a sternoclavicular joint in dissecting aneurysm of the aorta, they also found it in 
other conditions, including syphilitic aneurysm of the innominate, carotid, or sub- 
clavian arteries. 

NEUROSYPHILIS 

The clinical diagnosis and manifestations of neurosyphilis still provide fruitful 
fields for study. An outstanding example of such a study is the excellent paper on 
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laryngeal tabes by Fein and his colleagues '°* from Johns Hopkins University. 
Further evidence of the susceptibility of Negroes to neurosyphilis is available from 
the studies of Willcox and of Souder.'"! 

Provocative Test for Tabes Dorsalis: initiation of Characteristic Pains by 
Artificial Fever.—Pointing out the frequency of exacerbation of lightning pains 
by fever, Koteen and Darnley '®* describe a provocative test for tabes dorsalis in 
which fever is induced by the intravenous injection of typhoid vaccine, Occurrence 
of lightning pains during the fever is considered a positive indication of tabes dor- 
salis. In view of the frequency of negative blood and spinal fluid studies in tabes 
dorsalis, which not infrequently makes its differentiation from other diseases diffi- 
cult, this provocative diagnostic test may well be helpful. Five case reports are 
detailed, and the pathology and pathogenesis of lightning pains are described. 

Schultze’s Ten-Word Test in Neurosyphilis—Johansson '“* gave the Schultze 
10-word test to 10 students, 15 manual laborers, and 15 syphilitic patients. In the 
normal subjects 100% performance was usually attained after the second or third 
repetition of the 10 disconnected and incoherent words. In the patients suffering 
from mental disorders due to syphilis there was a general decline in the level of 
performance, thus showing that deterioration of the memory increased simultane- 
ously with other neurologic and psychic symptoms. Case reports of the 15 syphi- 
litic patients are presented in detail. 

Neuropsychiatric Affections and Endemic Syphilis in Bosnia and Herzegovina. 

-Nedo Zec'™ presents clinical data on patients admitted to the psychiatric ward 
of the General State Hospital of Sarajevo during the period 1929-1949, Of the 
5,123 patients admitted, 372 had general paresis and 108 taboparesis. These 480 
patients constituted 9.3% of the total number of patients admitted. Among the 
paralytic patients, the endemic syphilis rate was 86.2%, while sporadic syphilis 
accounted for only 13.8%. From the clinical findings the author concluded that 
endemic syphilis causes the same parenchymatous, visceral, and vascular pathologic- 
anatomic changes as sporadic syphilis. 

Laryngeal Manifestations of Tabes Dorsalis——'ein, Proctor, and Moore '*" 
present a detailed description of the laryngeal manifestations of tabes dorsalis, 
which have received little attention in the past 30 years, although they were 
described by many authors in the 19th century. Symptoms may range from rela- 
tively mild and infrequent attacks of paroxysmal, spasmodic unproductive cough to 
severe apoplectiform attacks of choking, suffocation, apnea, convulsive seizures, 
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coma, and death (in sudden bilateral abductor paralysis of the vocal cords). Trach- 
eotomy may be necessary as a lifesaving measure. These symptoms of laryngeal 
paralysis may occur with or without laryngeal crises. The present authors were 
able to collect only 11 patients presenting laryngeal manifestations from a group 
of approximately 1,500 patient's with tabes dorsalis. They point out that the present- 
day rarity of the lesion may be due to its asymptomatic character and the fact that 
laryngoscopic examinations are not usually performed in the absence of symptoms 
or may be due to an actual lessening of its frequency. Fein and his group discuss 
the pathogenesis of these laryngeal manifestations. 

Neurosyphilis in the African Negro.—Observations on neurosyphilis in the 
African Negro were made by Willcox *°° during the course of a venereal-disease 
survey in Southern Rhodesia. Physical examinations were done, and blood and 
spinal fluid serologic tests for syphilis were performed by a mobile laboratory. There 
was no evidence to suggest that meningovascular syphilis was responsible for the 
bulk of African epilepsy. Serologic testing for syphilis of 658 patients in an 
African mental disease hospital showed no higher incidence of positive reactions 
than was obtained by the survey team on other persons. The positive reactions in 
cases of insanity that were possibly due to syphilis represent about 30% of those 
tested, but only about 5% of the cases of mental disease from which they were 
drawn, There is no obvious reason, apart from the presence of endemic malaria, 
why the African Negro should not have the same susceptibility to neurosyphilis as 
the American Negro. 

Syphilis in Negro Patients ——Souder and Lawrence report on 136 patients 
admitted to Delaware State Hospital between January, 1945, and July, 1951. It 
was found that syphilis was either a major or a contributing factor in their psy- 
choses. In the majority of these cases the syphilitic involvement of the central 
nervous system was the direct cause of the psychoses. Treatment measures using 
penicillin alone or in combination with fever therapy and arsenicals are described. 


OCULAR SYPHILIS 


Among the most outstanding contributions to syphilology in this review period 
are those dealing with ocular syphilis. Especially praiseworthy are the American 
studies of Freeble and Donohue **’ and of Klauder and his group,’® as well as 
Oksala’s *** monographic presentation of interstitial keratitis associated with con- 
genital syphilis occurring in Finland. Not only do we have up-to-date information 
of a statistical character on blindness due to syphilis and on the occurrence of inter- 
stitial keratitis, but also we have some data dealing with the possible endocrinologic 
background of interstitial keratitis, an ocular process which Klauder has been 
studying from the clinical and etiological standpoint for many years. 

Blindness Due to Syphilis.—It has been estimated that there are about 262,000 
blind persons in the United States. Ten to 15% of these have been blinded by 
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syphilis, and 909% of the blindness caused by syphilis is due to optic atrophy of 
both acquired and congenital syphilis. A total of 397 patients with primary optic 
atrophy were studied by Klauder,'®® of the Wills Hospital, Philadeiphia. ‘Twenty 
of these had congenital syphilis; in the remainder the infection was acquired. 
Impaired visual acuity was frequently the first and only symptom that motivated 
the patient to seek medical attention. The most constant objective findings, aside 
from the appearance of the optic disc, were positive serologic reactions of blood and 
spinal fluid and pupillary abnormalities. There is a preatrophic stage due to inflam- 
mation of the margin of the optic nerve, and this is part of a syphilitic basilar men- 
ingitis. The only objective evidence of this stage of the disease is a perimetric field 
defect. Penicillin treatment alone caused the disappearance of these field defects. 
In the early stage of optic atrophy no exact correlation can be made between degree 
of visual loss and degree of pallor of the disc or between these two symptoms and 
visual field defect. The optimum treatment of optic atrophy is fever, about 50 hours 
of temperatures above 100 F. produced by malaria and a total of 11,000,000 units 
of penicillin given during fever therapy. Ii fever is contraindicated, penicillin 
alone is given. The eyes are checked in three months. Then, if there has been 
further reduction in visual acuity with further contraction of the visual field, 
re-treatment with 11,000,000 units of penicillin is given and continuous treatment 
with metal chemotherapy is initiated. Of 80 patients who were treated by approxi 
mately this routine, 50 showed no further loss of vision after treatment was started. 
Most of these had been followed for more than three vears. If the disease has 
remained unchanged for three years, the chances of its remaining unchanged are 
considerably enhanced and become excellent at about the fifth-year period, When 
the optic discs are atrophic, there is no improvement following treatment. The 
aim of treatment at this stage is to conserve what visual acuity the patient has. 
Interstitial keratitis occurs in 30 to 50% of all patients with congenital syphilis. At 
the onset usually one eye is affected, but in 78% of patients observed for 10 years 
the disease had become bilateral. Interstitial keratitis is puzzling because of the 
failure of antisyphilitic treatment to prevent an initial attack, because of second-eye 
involvement, and because of recurrences. Fever therapy with intravenous typhoid 
vaccine is started as early as possible in the acute attack of interstitial keratitis. In 
cases of mild keratitis four to six temperature elevations to 102 to 103 F. are given 
every other day. For keratitis of moderate severity about & temperature elevations 
are given; for severe conditions 12 to 14 episodes of fever. During fever therapy, 
antisyphilitic treatment, comprising either metal chemotherapy or use of penicillin, 
is initiated. In cases of severe disease the former is first given and then the latter. 
The metal chemotherapy consists of 20 to 30 injections of an arsenical and 40 to 60 
doses of bismuth. A total of 2,400,000 units of penicillin was of as much benefit as 
larger doses. In recurrences and second-eye involvement the use of more fever 
therapy is most helpful. Patients with interstitial keratitis tend to have low basal 
metabolic rate determinations, low values for blood protein-bound iodine, and low 
percentage take-up by the thyroid gland of radioactive iodine. Therefore patients 
with severe keratitis were given, with benefit, 2 or 3 grains (0.12 or 0.2.) of 
desiccated thyroid daily for two to four weeks. Thirteen patients with acute inter- 
stitial keratitis were treated with either corticotropin or cortisone locally with and 
without parenteral injections. During this treatment no other therapy except a 
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mydriatic was employed. Severe conditions did not improve with this therapy ; mild 


and moderate conditions were benefited to a variable degree. In some instances the 
effect was dramatic after local therapy with cortisone, but in some there was a 
prompt relapse after cessation of therapy. In cases of mild and moderate severity 
the prognosis for useful vision is good, irrespective of the therapy. The real problem 
is the severe grade of interstitial keratitis, since the final result may be industrial] 
blindness. The earlier statistics of the final visual acuity of treated patients with 
interstitial keratitis ranged up to as high as 20% with visual acuity of less than 
6/00; with treatment by fever and penicillin or fever and chemotherapy this figure 
has been diminished to 8.2%. 

Freeble and Donohue’s '® monumental contribution to syphilology consists of 
a study of the 6,442 persons declared blind in Ohio in the 10-year period from 
Jan. 1, 1939, through Dec. 31, 1948. When the 4,015 cases with undetermined 
cause are deducted from the total, there are 2,427 cases of legal blindness in which 
the cause was determined. Among the cases with known causes, infectious diseases 
were responsible for the greatest number, namely, 852 cases. Of the total number 
in which blindness was caused by infectious diseases, syphilis was the etiologic 
factor in 507 cases, which represents 59.5% of all legal blindness due to infectious 
disease. This means also that one out of every five blind persons for whom the 
etiologic factor was known was blinded by syphilis. When the percentage of persons 
declared legally blind because of syphilis is considered by year over the 10-year 
period of 1939 through 1948, no significant decrease in percentage is noted, despite 
the fact that intensive venereal disease-control activities were in effect in Ohio during 
the same years. The study suggests that an average of 171% years elapsed between 
the initial infection and the loss of sight. The 171% -year time lag applies to all 
races and sexes and ranges from about 13 years for Negro females to almost 21 
years for white females. This prolonged period between initial infection and loss 
of sight seems to provide more than enough time for the physician to diagnose and 
adequately treat infected persons, thus preventing keratitis in a large percentage. 
This certainly is a strong argument for intensive case-finding activity to discover 
not only persons with the infectious stages of the disease but also those persons 
with latent syphilis. Certainly detection of syphilis before complications develop 
cannot be done by legislation but must be done by every practicing physician in 
rendering good medical care. Freeble and Donohue, tabulating data on the primary 
pathological factors contributing to blindness resulting from syphilis, clearly demon- 
strate that optic nerve atrophy is by far the leader. In their series, 494 persons 
(67.7% ), or more than two-thirds of the total of 730 patients, were made blind by 
optic nerve atrophy. The second specific pathological cause of blindness due to 
syphilis is interstitial keratitis, which was responsible for the blindness of 76 patients 
or 10.4% of the total 730 patients. In 38 additional persons, the pathological 
condition was located in the cornea (including ulcerative keratitis, keratitis not 


specified, ulceration and vascularization, and other affections of the cornea specified 
and unspecified). This brings the total number of persons whose pathological pro- 
cess was located in the cornea to 114, or 15.6% of the total. In their final tabula- 
tion, Freeble and Donohue classify their 730 persons blinded by syphilis according 
to the topography of the pathologic process. Although almost 85% of the persons 
were blinded by pathologic alteration in the optic nerve, visual pathway, cortical 
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visual center, or cornea, their study shows clearly that syphilis is also capable of 
attacking and destroying the function of all other parts of the eye. This reemphasizes 
the fact that physicians should consider all structures of the organ of ‘vision when 
examining for manifestations of syphilis in the eye. 

Studies on Interstitial Keratitis Associated with Congenital Syphilis Occurring 
in Finland.—One thousand one hundred fresh cases of interstitial keratitis associated 
with congenital syphilis, occurring in Finland in 1922-1950, were brought together 
from the records of different eye departments. In 128 of these cases Oksala '’ 
made many follow-up examinations on an average of eight years after the active 
phase of the disease. The mean age of the patients who were followed up was 23 
years. WKeratitis developed in 58% of these patients between the ages of 4 and 12 
years, and in 31% between the ages of 13 and 22 years. Regardless of the greater 
number of female patients with congenital syphilis noted in Finland, there is no 
marked preponderance of females among the patients affected with interstitial kera- 
titis. Only 94% of 126 patients lacked so-called congential-syphilitic signs (except 
keratitis). Only 1 patient of 126 had clear endocrine disturbances. The serologic 
tests for syphilis gave positive reactions in 48 of 109 patients. In more than half 
of the seropositive patients only the Kahn reaction was positive. The cerebro- 
spinal fluid was positive in 2 of 40 patients examined. Only one patient had clinical 
neurosyphilis. The family status of 117 patients born in marriage revealed that 
there were 4+ pregnancies on an average in each of these families. Infant mortality 
was 5.2%. One or both parents of 29 families had examinations for syphilis ; 92.9% 
of the mothers gave positive seroreactions, while 45% of the fathers were sero- 
positive. Judging from the blood reactions of the patients and their siblings, only 
about every fifth child born in marriage of syphilitic parents acquires serologically 
demonstrable congenital syphilis. Only about one-quarter of the family members 
of the now living patients with interstitial keratitis had been examined for syphilis. 
The past history of the patients showed that only three of their brothers and sisters 
had interstitial keratitis. Most of the patients affected with interstitial keratitis 
associated with congenital syphilis were acceptable and useful members of society. 
Seventy-three of those who were followed up had acquired a higher social status 
on an average than that of their parents. The vision of 126 patients (224 eyes) was 
examined in the follow-up investigations. ‘The following result was obtained when 
only the better eye was taken into account: excellent vision in 30.6% ; good vision in 
37.9% ; fair vision in 22.6% ; poor vision in 5.6% ; counting of fingers in 2.4%, 
and blind in 0.8%. There was no appreciable difference in this respect between 
those who had received specifically vigorous treatment and those who had been 
treated slightly or not at all. In only 9 out of 178 eyes was the bad vision due 
to some other reason than corneal opacities. Only slight disability was brought 
about by the disease in most of the cases. Seventy per cent of the patients were 
0 to 5% invalid, of whom 18.4% were of the 5% degree. Thus, slightly over 
one-half of Oksala’s patients had retained full capacity for work as far as vision 
was concerned, Myopia occurred in 3347 ; hyperopia in 8.1%, and astigmatism in 
37% of the patients. A higher degree of myopia (over 6 D.) seemed to be asso- 
ciated with an early age of involvement. Recurrence occurred in 12.5% of the 
patients. Bilateral ocular involvement was noted within one year from the outbreak 
of the disease in the first eye in 92.7% of the patients and within two years in 
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95.4%. the interval was over five years in only 3.7% of the cases with bilateral 
involvement. Present methods of antisyphilitic treatment seemed to have no effect 
on interstitial keratitis, especially if the therapy was given in late congenital syphilis. 
No relation was found between the amount of antisyphilitic treatment and the lapse 
of time between the involvement of the two eyes or between the antisyphilitic 
treatment given in the interval of the two involvements and the ultimate vision of 
the eye involved secondarily. In follow-up study the corneal sensitivity was exam- 
ined with three different so-called Frey hairs. Clearly reduced corneal sensitivity 
was noted in only 1 of 71 corneas. Corneal sensitivity that had remained normal 
after interstitial keratitis suggested relatively good preservation of the metabolism 
of the cornea, especially its epithelium. This may account for the good recovery 
of the eye after a severe inflammatory process. Other ocular findings were con- 
comitant strabismus (13 patients); paralytic strabismus (3 patients) ; pupillary 
changes (11 patients) ; ptosis (3 patients) ; nystagmus (1 patient), and night-blind- 
ness (1 patient). The tension of two patients had risen, and the tension of three had 
fallen. The sclera was atrophic in about one-quarter of the patients. Biomicroscopic 
follow-up examinations were carried out on 178 corneas. Vogt’s white limbus girdle 
was then seen in the epithelium, and the tract of Bowman’s membrane seen in one 
patient, and a change resembling Coat’s white rings in another. A pigmented line 
was revealed in 16 corneas, or 8.9%. These changes are indicative of degeneration 
or inferiority of the corneal tissue in question. Parenchymal scars were noted in 
95.5% of the patients. The scar was path-like in 54.5%, smoke-like in 37.1%, and 
a leucoma in 3.9%. The deep biood vessels of the parenchyma are important for 
diagnosis. Deep vessels occurred in 84.2% of the patients. Folds were observed in 
Descemet’s membrane in 13 eyes. There seemed to be a causal relationship between 
hypotonia and the folds. Changes of the endothelium occurred in about 10% of the 
patients. An examination of the chamber angle with a gonioscopic lens revealed 
changes in 13 out of 17 eyes. This suggests that iritis is a fairly common coexistent 
condition in the active phase of interstitial keratitis. Atrophic changes in the iris (in 
the stroma and the posterior pigmented layer) occurred in 53 eyes. Changes of the 
ocular fundus due to congenital syphilis were noted in 24 eyes, or 12.1%. 
Endocrine Studies of Patients with Syphilitic Interstitial K eratitis.—Wlauder, 
Gross, and Hanno '** studied a group of patients with interstitial keratitis and found 
a low incidence of acne, low basal metabolic rate, low serum protein-bound iodine 
level, flat glucose tolerance curve, decreased urinary 17-ketosteroid excretion, and 
in some patients low radioactive iodine uptake of the thyroid. They concluded that 
underactivity of the thyroid, pituitary, and androgenic functions may play a role in 


the pathogenesis of the disease. 

Syphilitic Interstitial Keratitis After Five Years of Seronegativity.—Robinson 
reports a most unusual case, An infant treated for congenital syphilis with 90,000 
units of penicillin at the age of 9 weeks became seronegative within six months, and 
remained seronegative for the entire period of observation. At 51% years of age 
classic interstitial keratitis developed. Although the serologic test for syphilis 
remained negative, the ‘Treponema-immohilization reaction was doubtiul on five oc- 
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casions. Robinson suggests that if interstitial keratitis occurs in penicillin-treated and 
“cured” infantile congenital syphilis, it might conceivably occur in “nonsyphilitic”’ 
infants born of syphilitic mothers treated with penicillin late in pregnancy—in other 
words, in infants cured of syphilis in utero. 


CONGENITAL SYPHILIS 
The diagnosis of congenital syphilis has attracted considerable attention during 
this review period. Some of the papers have dealt with specific or atypical examples 
of congenital infection: atypical cases,‘ pulmonary involvement,'*? precocious 
lesions,’** radiographic manifestations,'** radiographic demonstration of preerupted 
Hutchinson’s incisors,'** and Clutton’s joints.’*® Other problems discussed include 
the influence of maternal and obstetrical factors on fetal survival '"® and congenital 
syphilis in one of twins?” 

Diagnosis of Certain Cases of Asymptomatic Congenital Syphilis by X-Ray 
Demonstration of Hutchinson’s Incisors Before the Second Dentition.—Vilanova 
and Dulanto *** studied roentgenologically the alveolar border of the upper maxilla 
in four infants between 2’% and 5 years of age. All these children had syphilitic 
antecedents on the paternal line. In one infant typical Hutchinson’s incisors were 
observed. This is a confirmation of the older studies by Stokes and by Buley, who 
had observed similar preerupted Hutchinsonian incisors by x-rays. 

Influence of Maternal and Obstetrical Factors on Fetal Survival.-A report is 
presented of a study by FitzGerald and his co-workers '** from the Saginaw General 
Hospital, Saginaw, Mich., covering a period of 30 months, during which time 3,751 
deliveries were completed. The study concerns 52 premature and 82 mature infants 
that failed to survive. Causes of death are presented in tabular form and discussed. 
Maternal syphilis caused four stillbirths. In all four cases treatment was inadequate. 
All the syphilitic stillbirths occurred in Negroes who first reported to their physicians 
late in pregnancy. Mayer '**® condemns the use of trial antisyphilitic treatment in 
cases of habitual abortion, intrauterine death, and premature labor without definite 
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serological evidence of syphilis. A series of 120 cases was fully investigated. Of 93 
patients who had previously received antisyphilitic treatment, only 6 had positive 
sera. The remaining 87 serologically negative patients received a total of 197 anti- 
syphilitic courses with only nine successful pregnancies ensuing ; the 6 serologically 
positive patients received 17 courses with three successes. Antisyphilitic treatment 
may actually be harmful, as indicated by 47 patients in whom abortion occurred 
within three weeks of the beginning of antisyphilitic treatment. Citing Malpas and 
Eastman, the author maintains that in cases of habitual abortion continuation of 
pregnancy after trial antisyphilitic treatment is no more frequent than when this 
treatment is not given. Among the six seropositive petients there was only one still- 
birth ; however, in all 6 there was definite disturbance of steroid excretion, suggesting 
that a hormonal! disturbance was present. The syphilitic placenta is discussed at some 
length, and the conclusion is reached that the fetus: placenta ratio is of no use in 
determining whether antisyphilitic treatment should be instituted. Of 2,500 preg- 
nancies in a slum area, 44 were associated with a positive Kahn reaction; the 
reaction of 24 mothers was positive at term. The Kahn test was thus positive in 2% 
of the total of mothers. However, 9% of the group of patients who had premature 
infants and 11% of those whose babies were stillborn had positive Kahn tests. In 
true serologically positive cases, therefore, the incidence of stillbirth and prematurity 
is higher, and these patients may benefit from antisyphilitic treatment. 

Congenital Syphilis in One of Twins.—James ''™ reviews the cases of prenatal 
syphilis in one of twins since the development of the \Wassermann reaction and makes 
some mention of the pre-Wassermann era cases. He reaffirms Haslund’s criteria, 
which are (a) a history and clinical and serological examination of both parents 
and any siblings; (/) examination of the placenta and fetal membranes and 
of the cerebrospinal fluid of the healthy twin as well as x-ray of its long bones, 
over at least six months; (c) positive proof of the nature of the infection in 
the syphilitic twin; (d) certainty that the apparently nonsyphilitic twin has not 
had syphilis and that the disease is not latently developing; (¢) repeated physical 
and serological examinations of both twins with autopsy in case of death. Certain 
reported cases have been found not to satisfy these conditions. James adds another 
case to those already published. He believes there is a need for circumspection in 
making or excluding a diagnosis of congenital syphilis. He makes special reference 
to the numerous vagaries of prenatal syphilis and the associated serologic reactions. 
Hypothetical possible causes for the apparent discrimination by T. pallidum in infect- 
ing only one of twins are mentioned. Cases of prenatal syphilis in one of alleged 
monozygous twins have been questioned because of absence of absolute proof that 
the twins were monozygous. Raskin'‘' also reports on twins born of an untreated 
syphilitic mother. One of the twins had positive reactions to the serologic tests for 
syphilis and cerebrospinal fluid findings, and syphilitic periostitis and metaphysitis 
at the age of 10 weeks. The other showed no evidence of syphilis at 10 weeks of age 
but was nevertheless treated with penicillin at the same time as his sibling. 
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Case Reports 


HEPATOLENTICULAR DEGENERATION 


Review of the Literature and Report of a Case with Dimercaprol (BAL) Therapy 


M. MURRAY SCHECHTER, M.D. 
AND 
CHARLES A. JONES, M.D. 
NEW ORLEANS 


ROGRESSIVE lenticular degeneration (hepatolenticular degeneration, \Wilson’s 
disease) has been described as a rare disease involving the basal ganglion system 


and characterized by a chronic progressive fatal course. This disease is probably not 


so rare as was previously believed. Cne or two patients may be found in almost 


every city, and frequently in such cases the erroneous diagnosis of multiple sclerosis 


or paralysis agitans (Parkinsonism) is made. Recently, interest has been revived in 


this disease because of the possibility of a new and effective therapeutic agent. 


(eccasional reports of small groups of patients treated with dimereaprol (BAL— 


2,3-dimercaptopropanol) have been published in recent years. The most prominent 


of such reports is the one of Denny-Brown and Porter,’ in which they observed 


improvement in five patients who were subjected to repeated courses of dimercaprol. 


(ur purpose in this report is to add an additional case report of a patient treated 


with dimercaprol and further to review the disease in the light of more recent work. 


Needle biopsy of the liver was performed before and after extensive liver support 


with diet, vitamins, and albumin given intravenously. 


Hepatolenticular degeneration has been described as usually occurring between 


the ages of 15 to 20 years, but the onset has been seen in childhood as well as late 


middle adulthood. familial tendency has been described. The exact cause of this 


disease is unknown. Pathologically, changes are described in the central nervous 


system and liver. The cerebral changes are most prominent in the lenticular nucleus 


and are described as degeneration and atrophy due to cell loss, affecting particularly 


the cells of the putamen. Associated with the degeneration of the lenticular nucleus is 


cirrhosis of the liver. The liver has been described as typically hobnail, both grossly 


and microscopically, and occasional enlargement of the spleen has been found. 


Symptomatically, there is a tremor, characterized by its constancy and particularly 


° involving the distal segment of the limbs. Associated with the tremor are hypertonia 


and evidence of mental deterioration. Personality changes include restlessness, 
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euphoria, and emotional instability. Dysarthria and dysphagia have also been 
described.* A Kayser-Fleischer ring is found consistently and appears as a greenish- 
brown ving in the corneal limbus. Recent studies * by skt-lamp examination on male 
rats into whose eyes excessive copper has been introduced have shown that the 
metallic area is composed of highly refractile crystals in either the endothelium or 
Descemet’s membrane, producing the phenomenon of the Kayser-Fleischer effect. 
The course has been described as progressive and fatal, usually running from four 
to five years. 

Observations by Haurowitz,* Glazebrook,’ and Cumings ° have shown a marked 
increase in the copper content of both the brain and the liver. It is established that 
the liver and the lenticular nucleus of the brain are the site of the excess deposition 
of copper and that the previously described Kayser-Fleischer ring is the external 
evidence of such copper deposition occurring in the cornea. Denny-Brown and 
Porter’ have described the loss of this brownish ring with dimercaprol therapy. 
According to an observation by Mandelbrote,’ in a series of cases and animal studies 
concerned with copper metabolism in diseases of the central nervous system, one 
patient with hepatolenticular degeneration showed a much higher urinary excretion 
of copper than that observed in any other subject, including normal persons and 
patients with disseminated sclerosis. Subsequently, Cumings * recorded the results 
of a therapeutic trial of dimercaprol in four patients with hepatolenticular degenera- 
tion. Of his four patients, one showed marked temporary improvement; another 
showed slight but definite improvement which was maintained for several months. 
The other two patients had only subjective improvement, with no change in the 
physical status being noticed by observers. In this series, the dimercaprol produced 
a considerable output of copper, more marked in the patients who improved clinically. 

Porter,’ using a modification of the procedure of Eden and Green,'® made deter- 
minations of copper content on 24-hour urine samples from nine normal persons and 
four patients with hepatolenticular degeneration. He found that the copper excretion 
in the urine of 11 persons ranged from O to 14.7 y per 24 hours. There was a mark- 
edly elevated urinary copper excretion, ranging from 207 to 713 y per 24 hours in 
the four cases of hepatolenticular degeneration. These findings constituted further 
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evidence for the widespread nature of the disturbance of copper metabolism which 
occurs in hepatolenticular degeneration. This can be correlated with the studies of 
Mallory and Parker,’! who showed that the two outstanding lesions in acute and 
chronic copper poisoning were pigmentation and cirrhosis of the liver. They hypoth- 


esized that the cirrhosis was the result of repeated necrosis of liver cells following 
excessive copper deposition. Guided by these reports, we undertook dimercaprol 
therapy in our case, despite evidence of impaired hepatic and renal function. It was 
felt that these other studies presented substantial evidence that at least part of the 
abnormalities found in hepatolenticular degeneration were related to the abnormal 
deposition or accumulation of copper compounds in the brain and liver. Theoretically, 
if one could effect a loss of such excessive copper accumulation from these organs, 
improvement could be expected. Because dimercaprol has been shown capable of 
effecting such a loss and because the studies of Cameron and Burgess '* indicated 
that dimercaprol could be reasonably safely given to people with hepatic and renal 
disturbance if given cautiously, we felt that the use of dimercaprol in our case would 
be justified. 

Recently, interest in the etiology of hepatolenticular degeneration has been 
revived, particularly the relationship of the amino-aciduria to the liver pathology. 
This has been given impetus through the application of paper chromatography, by 
which method qualitative study of amino acids in the urine has become relatively 
simple.’* Quantitative estimations still require a chemical determination of the total 
44-hour urinary a-aminonitrogen by the standard Van Slyke or formol-titration 
procedure.'* Baker '® has summarized the four basic theories of the etiology of this 
disease as follows: that the disease is a hereditodegenerative process involving both 
brain and liver; that it is an acquired condition due to concomitant injury by an 
exogenous toxin ; that it is acquired but that the chief injury is to the liver, with the 
cerebral lesions being secondary to the hepatic injury; that it is acquired and is 
secondary to the presence of some exogenous toxin. 

Recently, Uzman '® and Brick '* have suggested that the disease might represent 
an end-product of a chronic metabolic disorder, with the amino-aciduria preceding 
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and giving rise to the hepatic lesions. Supporting this theory is the fact that per- 
sistent amino-aciduria is capable of giving rise to hepatic lesions pathologically 
similar-to the cirrhosis of hepatolenticular degeneration.'* However, such a theory 
leaves much to be desired in the way of explanation of the pathogenesis of the disease. 
It does not explain the cerebral lesions, the presence of markedly increased amounts 
of copper in the affected tissues, or the lack of appearance of the disease syndrome 
in other conditions in which idiopathic amino-aciduria is a prominent finding. In 
addition, although liver disease may occur in patients with other conditions mani- 
festing idiopathic amino-aciduria, this association is by no means invariable. How- 


ever, these observations represent an advance and are worthy of further investigation. 


An additional theory which is believed worthy of thought is that the condition 
represents an acquired disease due to an exogenous toxin (copper) in persons who 
have an abnormality in the metabolism of copper resulting in excessive copper depo- 
sition in the affected tissues. Evidence to support such a theory has been shown 
experimentally by Mallory and Parker '' and Hall and MacKay,'* who succeeded in 
establishing that excessive copper administration would result in hepatic cirrhosis in 
experimental animals. Newell and Cooper * succeeded in causing ocular lesions, 
similar to the Kayser-Fleischer rings, by the intraocular administration of copper 
in experimental animals. Observations by Haurowitz,! Glazebrook,” and Cumings ° 
have been reported as showing a marked increase in the copper content of both the 
brain and the liver. Recent reports of improvement in patients with progressive 
lenticular degeneration following the administration of dimercaprol, with a marked 
increase in urinary copper excretion occurring concomitantly, lends more support to 
such a theory. The fact that the amino-aciduria in such patients remains relatively 
unchanged may be of further significance. 

It may be that the loss of essential protein through the amino-aciduria predisposes 
to cirrhosis and that the precipitating factor is the altered copper metabolism and 
deposition. This abnormal deposition could cause the functional and structural abnor- 
malities necessary for the manifestations of progressive lenticular degeneration. 

It must be frankly admitted, however, that the exact cause of the disease is still 
unknown, despite extensive study since the masterful description first given by 
Wilson in 1912.°° 

REPORT OF CASE 

L. C., a 27-year-old truck driver of Italian descent, was first seen in September, 1950, with 
complaints of tremor, personality changes, and euphoria which began approximately two and 
one-half years prior to his admission. The illness apparently began with the tremor of the right 
hand and arm and was most marked when the hand was placed in a position approaching the face. 
Approximately six months prior to his admission the patient also began to note difficulty in 
walking and a spastic gait. The family described marked behavior changes, occurring approxi- 
mately seven months prior to admission and characterized by childish behavior, with distractabil- 
ity, impairment of the intellect, silliness, euphoria, nervous excitability, and impairment. of 
memory. There was also marked emotional instability but no impairment of physical health and 
strength as far as could be determined. During the month prior to admission the patient had 
noted difficulty in swallowing and phonation. The only family history suggestive of any similar 


18. Himsworth, H. P.: Lectures on the Liver and Its Diseases, Ed. 2, Cambridge, Mass., 
Harvard University Press, 1950, pp. 98-101. 
19. Hall, FE. M., and Mackay, EF. M.: Experimental Hepatic Pigmentation and Cirrhosis, 
Am. J. Path. 7:327-343 (July) 1931. 


20. Wilson, S. A.: Progressive Lenticular Degeneration, Brain 34:295-509, 1912. 
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disease was of a female sibling, who died in 1931 after an illness of three weeks, during which 
time she was jaundiced. There was no other familial history suggesting hepatolenticular degen- 
eration. 

The patient was a large-framed, muscular, healthy-appesring white man, who walked with 
a wide-spaced stride and a spastic gait. The face was expressionless. There were crescent- 
shaped pigmented areas on both corneas, which had the typical appearance of Kayser-Fleischer 
rings (Fig. 1). There was a coarse tremor of both hands and fingers, particularly in the extended 
position. The tremor was rhythmic, slow, and constant. When the right shoulder was abducted 
with the elbow flexed and the hand approaching the face, there was a marked accentuation of 
the tremor and it became typical of the wing-beating type. Voluntary motion, such as catching 


Fig. 2—Comparison of handwriting between 1942 and 1950. 


objects thrown to him, would immediately stop the tremor. There was marked impairment in 
handwriting (Fig. 2). Numerous spider angiomata were present on the chest, neck, and face 

On the first admission, the liver function studies were essentially normal except for a slightly 
elevated sulfobromophthalein retention of 6 to 9% in 45 minutes. Urinalyses revealed a persistent 
proteinuria. The electroencephalogram showed a pattern interpreted as a nonspecifically abnormal 
sleeping pattern. 

It is interesting to note that this patient was first admitted to the neuropsychiatric service 
with a diagnosis of postencephalitic paralysis agitans. Subsequent to his admission to the hospi 
tal the correct diagnosis of hepatolenticular degeneration was made and he was transferred to 
the neurology service for follow-up therapy. A needle liver biopsy was done in September, 1950, 
which showed fatty metamorphosis and fibrosis (Fig. 3). The patient was then treated with a 
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Fig. 1.—Left eye, showing Kayser-Fleischer ring. 
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high-protein, high-carbohydrate diet supplemented by intravenous administration of salt-poor 
albumin. A second needle liver biopsy was performed after this therapy, and these sections were 
reported as showing portal fibrosis (Fig. 4). 

From that time on the patient was seen from time to time as an outpatient, at which time 
liver function studies were never abnormal except for a minimal sulfobromophthalein retention 


ranging from 6 to 9% in 45 minutes. 


Fig. 3,—Section of the liver, showing fatty metamorphosis. 


He was readmitted to the hospital in September, 1951, approximately one year after his previ 
ous admission. At that time, examination and discussion with the family revealed that the patient 
had deteriorated slightly neurologically and considerably in his personality pattern. Examination 
at this time again revealed a wide-spaced spastic gait and expressionless facies. The Kayser- 
Fleischer rings were again noted. There was a coarse tremor of both upper extremities, more 
marked on the right side and of the wing-beating type. There was also a flexion tremor involv 
ing the thumb and fingers of both hands. The spider angiomata were still present. On one occa- 
sion in the hospital the patient lost his balance and fell to the floor. He was again discharged, 
and at this time it was felt that he was totally incompetent and unable to be gainfully employed 
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He was readmitted to the hospital in November, 1951. At that time, he had had two episodes 
of fainting spells, one of which was followed by severe headache. He presented further minimal 
deterioration neurologically and psychiatrically. At this time, it was decided to treat the patient 
with dimercaprol, and this treatrnent was begun on March 21, 1952. At first he was given 
2.5 mg. per kilogram every four hours each day, with an interval of five days between the 


injection days. The solution of dimercaprol that was used was a 10% oily solution. Prior to the 


Fig. 4.—Section of the liver, showing portal fibrosis. 


institution of dimercaprol therapy, repeated 24-hour urine examinations for urinary copper 
revealed the patient was averaging 600 to 630 7 per 24 hours. After one course of such therapy, 
the patient was started on a 12-day schedule of 2.5 gm. per kilogram twice daily for 12 days, 
with one month between courses. The patient experienced considerable nausea, vomiting, and 
headache, and, in addition, had marked psychological intolerance to the drug. During this time, 
the patient’s copper excretion in the urine reflected the use of the dimerecaprol. However, he 
showed no objective clinical improvement during the time of the injections (Fig. 5).  Approxi- 
mately one month after the beginning of dimercaprol therapy, the patient had an episode of 
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lobar pneumonia and septic sore throat, which was easily controlled with penicillin and the other 
usual measures. However, he attributed this severe reaction to the dimercaprol and refused to 
accept any further therapy with it. Reevaluation one month following the completion of the 
second course of dimercaprol therapy showed that there was a ‘dindnution in the severity of 
the tremor. The personnel of the ward felt that the patient appeared much less silly and was much 
less given to inappropriate and irritating acts, which had been characteristic of him before. 
Examination revealed that the violent tremor had decreased considerably. Coordination of volun- 
tary movements was little changed. No definite change was noted in the Kayser-Fleischer rings. 
He was subsequently discharged and was seen from time to time after his discharge and 
appeared to be maintaining the slight amount of improvement which had been noted for approxi- 
mately three months. It was the feeling of the staff that this patient had over-all slight improve- 
ment, particularly noted in the tremor of the hands. Whether or not this improvement could have 
been due to fluctuations in the natural course of the disease remains unsettled. As is seen in the 
accompanying chart, the patient’s excretion of copper closely followed the administration of 
dimercaprol. Urinary copper excretion determinations were done on consecutive total 24-hour 
urine samples, by the method of Eden and Green.!” 


BAL (066 Gm) 


26 


ceoGeaus 


comree 


Fig. 5.—Consecutive 24-hour urine copper excretion values prior to and during administration 
of dimercaprol (BAL). 


Follow-up examination eight months following the administration of dimercaprol revealed 
further mental and emotional deterioration and slight progression in neurologic signs, particularly 
in phonation and voluntary movements. 

Toxic symptoms in our patient included pain at the site of injection, nausea, vomiting, 
malaise, slight temperature elevation, and a constant “garlic taste” in the mouth, causing severe 
anorexia, 
There were several points to be noted in a final evaluation of this case, Liver 
function studies throughout the patient’s entire hospital stay at no time revealed any 
abnormalities consistent with the amount of fibrosis which the liver biopsy showed. 
This is consistent with previously reported cases of hepatolenticular degeneration 
in which the liver was examined at autopsy. After the administration of 
dimereaprol, the patient’s urinary copper output increased and remained elevated 
as long as dimercaprol was administered. Prior to the institution of dimercaprol 
therapy, the patient’s urinary copper excretion was approximately 600 times the 


estimated normal values. 
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Although fairly complete studies of 24-hour urine excretion values for copper in 
normal persons have been done, there is no record of such studies in persons with 


Laennee’s or alcoholic cirrhosis. One such patient was studied for 24-hour copper 
excretion values and revealed normal values, ranging from 13 to 22 y per 24 hours 
over a three-day period. In this patient liver biopsy revealed moderate portal fibrosis 


and hemosiderosis, with associated fatty metamorphosis. 


SUMMARY 


A case of hepatolenticular degeneration treated with dimercaprol (BAL) ts 
deseribed. It is believed that this represents the 10th reported case in which this 
treatment was used. [¢xtensive urinary copper excretion studies were done prior to, 
during, and after the completion of dimercaprol therapy. ‘Two methods for the admin- 
istration of dimercaprol to such patients are brietly outlined. Only minimal objective 
unprovement was noted in this patient. However, follow-up examination has not 
shown further deterioration as long as three months following the administration of 
dimereaprol therapy. It 1s felt that the use of dimereaprol is worthy of further trial. 

Dr. D. Freedman, E. R. Christian, and J. Ziskind, Mrs. M. Cowen, and the members of 


the Medical Research Laboratory aided in the preparation of this paper. 
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ASPIRATION AND AIR REPLACEMENT IN DIAGNOSIS AND 
MANAGEMENT OF AMEBIC LIVER ABSCESS 


LIEUTENANT SOL SLOAN 
AND 
CAPTAIN TOBY FREEDMAN 
UNITED STATES AIR FORCE 


NONSIDERABLE progress has been made in recent years in the diagnosis 
* and treatment of amebiasis and its most important complications, hepatitis 
and liver abscess. For the delineation of an amebic abscess roentgenologic aids, 
such as hepatography with thorium dioxide, injection of iodized oil into the abscess 
cavity, and pneumoperitoneum, have for the most part fallen into disrepute. The 
injection of air into an amebic abscess cavity following aspiration, however, has a 
number of proponents, since it is an innocuous procedure and serves as an aid in 
diagnosis and in evaluating the efficacy of therapy. We feel that this procedure, 
which has not received sufficient recognition, is worthy of further clinical considera- 
tion. Its value is demonstrated in the following illustrative case. 


A CASE 


REPORT OF 
S. L., a 26-year-old airman, was admitted to the United States Air Force Hospital, Norton 
Air Force Base, Calif., on Oct. 15, 1951, with the complaints of fatigue, lassitude, nocturnal 
sweating, and recurrent chilliness of two months’ duration. Subsequently he noted pain in the 
right lower anterolateral chest region which was aggravated by inspiratory movements and 
exertion. Occasional dull right shoulder pain was noted. Two weeks prior to admission, ano- 
rexia developed, but no weight loss or fever was evident at this time. 

Past History.—The patient had always been in good health except for a bout of left-sided 
pleurisy with effusion in childhood. A 12-day episode of diarrhea occurred while he was in 
France during June, 1951. There were no recurrences. He had spent three years in the South 
Pacific between 1943 and 1946, followed by two years in the Southern States; however, he 
appeared well at all times. He used alcohol and tobacco moderately. The family history was 
not relevant. 

Physical Examination.—On entry the patient appeared somewhat pale and moderately ill. 
The temperature was 100.2 F., pulse rate 84, and respiration rate 22. The blood pressure was 
120 mm. Hg systolic and 78 mm. diastolic. Pertinent physical findings were limited to dimin- 
ished breath sounds and tactile fremitus in the right lower chest and limitation of diaphragmatic 
movement on the right. The liver and spleen were not palpable at this time. 

Laboratory Data—The blood examination revealed a red cell count of 3,500,000, with a 
hemoglobin of 11.1 gm. per cubic centimeter. The white blood cell count was 15,000, with poly- 
morphonuclear leucocytes 70%, lymphocytes 24%, monocytes 2%, and eosinophiles 4%. Find- 
ings on urinalysis and serologic reactions of the blood were negative. Initial chest x-rays 
revealed a minimal right basal pulmonary infiltration. 


From the Department of Medicine, United States Air Force Hospital; Chief of Medicine 


(Lieutenant Sloan) and Chief of Professional Services (Captain Freedman). 
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Course.—Because of the persistent low-grade fever, leucocytosis, pleuritic pain, and x-ray 
findings, a diagnosis of pulmonary inflammatory disease was entertained. A course of penicillin 
followed by chloramphenicol (chloromycetin®) was given, with no notable response. Studies 
for tuberculosis, coccidioidomycosis, and histoplasmosis were negative. ‘Tests for cold and 


routine agglutinins were negative. Since the right basal infiltration failed to clear, a broncho- 


gram was subsequently made. which showed no abnormality. Afternoon temperatures of 100 
to 102 F., leucocytosis, progressive weight loss, and anemia persisted. At this time we were 
called in to see the patient, and reexamination provided the following additional information. 
He showed marked emaciation and pallid gray facies. He complained constantly of pain in the 
right shoulder and right lower chest. When standing, the trunk appeared splinted on the right. 
Although a definite liver edge could not be felt, owing to guarding, the area of hepatic percus- 
sion dullness was increased. Right upper quadrant tenderness was elicited. The right dia- 


Fig. 1.—Huge liver abscess cavity following removal of 1,500 cc. of chocolate-colored fluid 
and injection of 200 cc. of air. 


phragm was elevated and immobile. Chest fluoroscopy confirmed this finding and in addition 
showed slight paradoxical diaphragmatic movement. Further laboratory studies at this time 
revealed an icteric index of 5.4 units and an alkaline phosphatase of 9.0 units. The prothrombin 
time was 100%, the cephalin flocculation was negative and the thymol turbidity 0.4 unit. The 
cholesterol was 171 mg. per 100 cubic centimeters, with 134 mg. cholesterol esters. A sulfo- 
bromophthalein sodium excretion test was normal. An amebic complement-fixation test was 
positive. A diagnosis of amebic liver abscess was made, and administration of emetine was 
started both as a therapeutic trial and as preaspiration treatment. After an initial normal 
electrocardiogram, the patient received 65 mg. of emetine hydrochloride daily for seven days. 
A sterile diagnostic tap was then done in the right ninth intercostal space in the anterior axillary 
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line. About 30 cc. of thick chocoiate-colored fluid was aspirated, containing cellular debris with- 
out cysts, trophozoites, or bacteria. Administration of chloroquine phosphate was then started, 
1 gm. initially, followed by 0.5 gm. daily, for a total dose of 30 gm. Concurrently, the patient 
received 2 gm. of aureomycin daily for 34 days. A second abscess aspiration was done three 
days after the first, which yielded 500 cc. of the same material. The patient’s temperature and 
sedimentation rate returned to normal, although a moderate increase in leucocytes failed to sub- 
side. Clinically, there was slight improvement in appetite and a reduction in hepatic pain; 


Fig. 2.—Abscess cavity, showing fluid level prior to removal of 350 cc. of fluid. Note ele- 
vated right diaphragm. The pulmonary densities are due to previously administered iodized oil 
(lipiodol® ), 


however, the patient failed to gain weight satisfactorily. A third aspiration was done, which 
yielded 1500 ce. of similar fluid, with further relief in symptoms. In order to visualize the 
extent of the cavity and the amount of remaining fluid and to follow results of treatment, 200 cc. 
of air was introduced into the cavity at this time. This procedure revealed an abscess cavity 
about 16 cm. in diameter (Fig. 1). It was decided to give another course of emetine, but this 
had to be discontinued because of electrocardiographic evidence of T-wave inversion. Because 
of reaccumulated fluid demonstrated by air contrast, two additional aspirations of 350 and 30 cc. 
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of sterile fluid, respectively, were required over the following month (Fig. 2). One-fifth the 
volume of aspirate was replaced by air. During the following four weeks the temperature 
remained normal. The diaphragm descended and became mobile, the chest and abdominal ten- 
derness disappeared, and the white blood cell count became normal. Repeated x-rays showed 
progressive diminution of the abscess cavity size to almost complete disappearance by the end 
of three months (Fig. 3). A six-month follow-up revealed no evidence of recurrence. The 


complement-fixation test became negative. 


Fig. 3.—Small residual abscess cavity three months after treatment was begun. Note resid- 
ual air two months aiter last injection. 
COMMENT 
Amebic liver abscess, with an estimated incidence of 4 to 17%, is the most 
important complication of amebiasis.’ Ochsner and DeBakey, in their review of 
fatal cases of amebiasis, showed that in 36.647 liver abscess were found.? Present- 


day physicians should be more prone to suspect amebic liver abscess, to facilitate 
early diagnosis and treatment, thereby precluding many of the serious complications. 
The incidence of amebiasis, particularly among military personnel, may be higher 
than heretofore noted, as evidenced by the high incidence of infection found in 


1. Ochsner, A., and DeBakey, M.: Amebic Hepatitis and Hepatic Abscess: Analysis of 


181 Cases with Review of Literature, Surgery 13:460-493, 1943. 
2. DeBakey, M., and Ochsner, A.: Collective Review: Hepatic Amebiasis; a 20 Year 
Experience and Analysis of 263 Cases, Surg., Gynec. & Obst. 92:209-231, 1951. 
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veterans returning from Korea.’ Careful roentgen and fluoroscopic examinations 
are among the most dependable diagnostic procedures for the demonstration of 
liver abscess. In one series Ochsner and DeBakey were able to make positive 
diagnosis in 84.8% of cases by roentgenographic examination.’ Elevation and 
fixation of the right diaphragm in right-sided abscess, obliteration of the right 
cardiophrenic angle, pleural reaction, basilar pulmonary infiltration resembling 
pneumonitis, atelectasis, or fluid suggest the possible presence of an amebic hepatic 
infection. Further roentgenographic examination in the anteroposterior, lateral, 
and left lateral decubitus positions before and after aspiration followed by air injec- 
tion has been advised. This procedure, which has not been utilized sufficiently, offers 
the following additional advantages: (1) visualization of the cavity in several planes, 
thus making possible accurate measurement of its size, location, and residual fluid 
and (2) a graphic means of following the efficacy of treatment and of determining 
morbidity and prognosis.* The air ordinarily is not absorbed for as long as a month, 
and thus the subsequent need for further aspiration can be determined.‘ 

In the case presented, although the patient appeared to recover symptomatically, 
the roentgen films showed a persistent though slowly diminishing cavity for approxi- 
mately four months after therapy was begun. It is suggested that failure of treat- 
ment and recurrences of symptoms in some cases are due perhaps to an inadequate 
period of treatment and persistence of the abscess cavity. 

The major current established principles in the treatment of amebic liver abscess 
should be mentioned. 

1. Treatment with emetine hydrochloride, 65 mg. daily for 7 to 10 days, should 
be given prior to any attempted aspiration. This course can be repeated if necessary, 
provided no signs of myocardial damage or peripheral neuritis develop. 

2. Aspiration should not be done until after a week’s treatment with emetine, 
unless rupture is imminent. Repeated aspirations may be necessary. 

3. Antibiotics, such as penicillin or oxytetracycline (“‘terramycin”), are indi- 
cated as prophylaxis against secondary infection. 

4. The use of chloroquine, aureomycin, or oxytetracycline with or without 
emetine has had many proponents recently and would seem indicated, particularly in 
resistant cases of hepatic involvement.’ These agents all have low toxicity and are 


3. Radke, R. A.: Incidence of Amebiasis in Korean Veterans, U. S. Armed Forces M. J. 
3:323, 1952. 

4. (a) Zuckerbrod, M.; Litwins, J.; Rogliano, F. T., and Jellinger, D.: Amebic Liver 
Abscess, Ann. Int. Med. 28:798-813, 1948. (b) Peake, J. D., and Eskridge, M.: Hepatic 
Amebiasis with Complications South. M. J. 43:300-307, 1950. (c) Clark, R. H. P., and others: 
Pneumo-Peritoneum in the Diagnosis of Amebic Liver Abscess, Am. J. Trop. Med. 28:545-550, 
1948. (d) Schorr, A., and Schwartz, A.: The Roentgenologic Manifestations of Amebiasis of 
the Liver with Concomitant Findings in the Chest, Am. J. Roentgenol. 66:546-554, 1951. (e) 
Theron, P.: Surgical Aspects of Amoebiasis, Brit. M. J. 2:123-126, 1947. (f) Cameron, J. D. S., 
and Lawler, N. A.: Aspiration, Air Replacement and Radiology in the Diagnosis and Prognosis 
of Hepatic Abscess, J. Roy. Army M. Corps 80:1-4, 1943. 

5. (a) Hewitt, W. L.: Antibacterial Agents in Gastrointestinal Disease, Med. Clin. North 
America, July, 1952, pp. 1089-1092. (b) Lane, R.: Treatment of Hepatic Amebiasis with 
Chloroquine, J. Trop. Med. 54:198-206, 1951. (c) Hall, W. A.: The Treatment of Chronic 
Human Amebiasis with Aureomycin, New England J. Med. 244:495-503, 1951. (d) Sodeman, 
U. A.; Doerner, A. A.; Gordon, E. M., and Gilliken, C. M.: Chloroquine in Hepatic Amebiasis, 
Ann. Int. Med. 35:331-41, 1951. (e) Harinasuta, C.: A Comparison of Chloroquine and Eme- 
tine in the Treatment of Ameebic Liver Abscess, Indian M. Gaz. 86:137-142, 1951. 


a 
: 


SLOAN-FREEDMAN—AMEBIC LIVER ABSCESS 


apparently effective amebicides singly or in combination. That chloroquine in thera- 
peutic dosage can be used for long periods without toxic effect is borne out in other 
reports as well as in this case.°4 

It is assumed that in al] cases of hepatic amebiasis the intestine is primarily 
involved, whether or not amebae are found in the stools. Therefore an effective 
intestinal amebicide should be used in addition, i. e., iodochlorhydroxyquin (vio- 
form®), carbarsone, diiodohydroxyquinoline (diodoquin®), quinacrine, bismuth 
glycolylarsanilate (“milibis”) and possibly oxytetracycline and aureomycin.® 

5. It is generally agreed that open operation should be used only in the event 
of secondary infection which cannot be controlled by medical measures. The mor- 
tality statistics rise from 4 to 5.47, when conservative treatment is used, to 22.2 to 
43%, when open operation is performed. 

6. The injection of antiamebic drugs into the abscess cavity has been found to 
be ineffective. It has been reported that the use of streptokinase-streptodornase 
(varidase®) injected into an amebic abscess cavity apparently gives good results.’ 

7. Although differences of opinion exist concerning the advisability of air injec- 
tion following operation in all cases of amebic abscess, it appears indicated in selected 
cases when certain specific information, as outlined, is desired. It has been sug- 
gested that perforation could occur with its use *; however, this seems unlikely if 
the volume of air employed is one-fifth to one-third of the amount of the aspiration 
fluid. Further, no such or other complications have been reported. We agree, how- 
ever, with Ochsner and DeBakey and others that the routine use of air injection 
is probably unnecessary. 

SUMMARY 

The case of a patient with a large amebic liver abscess, treated with aspiration, 
emetine, chloroquine and aureomycin is presented. The use of aspiration followed 
by injection of air into the abscess cavity is suggested as an aid in the diagnosis, 
therapy, and prognosis in selected cases. Current methods of treatment of amebic 
liver abscess are outlined. 


6. Harvile, T. H.: Amebiasis: Common Clinical Problem, Texas J. Med. 48:24-27, 1952. 
7. Sherry, S.; McCarty, W. R., and Tillett, W. S.: Rationale of the Therapeutic Use 
of Streptokinase-Streptodornase in Amebic Abscess of the Liver, A. M. A. Arch. Int. Med. 88: 
752-759, 1951. 
8. Schinz, H. R., editor: Lehrbuch der ROntgendiagnostik mit besonderer Beriicksichtigung 
der Chirurgie, Ed. 2, Leipzig, Georg Thieme, 1939, Vol. 2, p. 1918. 
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Correspondence 


FATAL COMPLICATIONS OF INTENSIVE ANTIBIOTIC THERAPY 
IN PATIENTS WITH NEOPLASTIC DISEASE 


To the Editor:—It has been called to our attention that the observations in our paper 
“Fatal Complications of Intensive Antibiotic Therapy in Patients with Neoplastic Disease,” 
published in the A. M. A. Arcuives or INTERNAL MEDICINE (90:763, 1952), might militate 
against the use of such a valuable antibiotic as oxytetracycline (“terramycin”). We sincerely 
trust that this will not be the case. We should like to emphasize the fact that we were dealing 
with severely ill patients who received doses of “terramycin” that were usually larger, more con- 
centrated, and administered more rapidly than is recommended by the manufacturers of this drug. 
We now have some data which indicate that in patients of this type high blood and urine “terra- 
mycin” levels can be obtained after very small intravenous doses of this antibiotic. This route of 
administration avoids gastrointestinal complications, which may become serious in debilitated 
patients. 

We should like to reemphasize the point that tolerance to therapy appears to be closely 
related to renal function; when the latter is impaired, excretion of the antibiotic is slowed. 
In the treatment of very ill patients cach case must be evaluated—there are no short cuts. 

In fairness to a product of such value, we would appreciate a brief clarification, editorial-wise, 
through the medium of the A. M. A. Arcuives or INTERNAL Mepicine or The Journal of 
the American Medical Association if at all possible. 

Thank you for your kind attention to this request. 


Jeanne C. Bateman, M.D., Washington, D. C. 
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News and Comment 


ANNUAL SESSION OF THE AMERICAN MEDICAL ASSOCIATION 
New York, June 1-5, 1953 

. The following portion of the program of the American Medical Association Scientific Session 

relating to fields associated with internal medicine will be of interest to readers of this Journal. 


GENERAL SCIENTIFIC MEETINGS 


GRAND BALLROOM, COMMODORE HOTEL 


Monday, June 1—9 a. m. 
ALPHONSE MCMAHON, Member of Council on Scientific Assembly, Presiding 


9:00 a.m. Pregnancy, Lactation, Growth and Aging as Special Stress Factors on 
Nutritional Processes 

Tom D. Sptes, Scientific Director, Nutrition Clinic of Hillman Hospital, 

Birmingham, Ala. 


9:45 a.m. Treatment of Hodgkin’s Disease and the Lymphosarcomas 
Ovip O. Meyer, Professor of Medicine, University of Wisconsin, Madison, 
Wis. 


10:30 a. m. Tissue Culture in the Service of Clinical Medicine 
C. M. Pomerat, Professor Cytology and Director of Tissue Culture Labora- 
tory, University of Texas Medical Branch, Galveston, Texas 


11:15 a. m. Medical Management of Hypertension 
Henry A. ScHroepER, Associate Professor of Medicine, Washington Uni- 
versity School of Medicine, St. Louis 


Monday, June 1—2 p. m. 
DEBAKEy, Member of Council on Scientific Assembly, Presiding 


to 


:00 p.m. Postoperative Adrenal Insufficiency in Patients Who Have Taken Corti- 
sone Prior to Surgery 
F. RayMonp KEaTING JR., Associate Professor of Medicine, Mayo Foundation, 


Graduate School, University of Minnesota, Rochester, Minn., and 


WakkEN A. Bennett, Assistant Professor of Pathology, Mayo Foundation, 
Graduate School, University of Minnesota, Rochester, Minn. 


2:45 p.m. Today’s Medicine in Underdeveloped Areas 
Joun Z. Bowers, Dean, College of Medicine, University of Utah, Salt Lake 
City, Utah 


3:30 p.m. Interdependence of the Medical Profession and the Pharmaceutical 
Manufacturers 
Ermer L. Sevrincuaus, Director of Clinical Research, Hoffmann-LaRoche, 
Inc., Nutley, N. J. 


4:15 p.m. Treatment of Advanced Mammary Cancer 
Cuarrtes B. Huceins, Director of the Ben May Laboratory for Cancer 


Research, University of Chicago, Chicago, and 


Tomas L-Y. Dao, Instructor in Surgery, University of Chicago, Chicago 
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Friday, June 5—9 a. m. 
TODAY'S MEDICINE FOR TOMORROW'S PATIENT 
Cuarites Gorvon Heyp, Past President, American Medical Association, Moderator 
9:00 a.m. Atomic Medicine for Tomorrow’s Patient 
Joun Z. Bowers, Dean, College of Medicine, University of Utah, Salt Lake 
City 
How Can We Protect the Youth of Today Against the Heart Ills of 
Tomorrow? 
Pau. D. Wuitte, Past President, American Heart Association, Boston 
Today’s Chemicals for Tomorrow’s Patient 
Artuur P. Ricwarpson, Associate Dean, Emory University School of Medi- 
cine, Emory, University, Ga. 
Today’s Treatment of the Premature Infant 
Wooprurr L. Crawrorp, Assistant Clinical Professor of Pediatrics, Uni- 
versity of Illinois College of Medicine, Rockford, III. 


Today’s Treatment for the Gastric and Duodenal Ulcer Patient 
ArtTHUR W. ALLEN, Past President, American Surgical Association, Boston 


The Role of the Hospital in the Medical Care of Tomorrow’s Patient 
Apert W. SNoke, Director, Grace-New Haven Community Hospital, New 
Haven, Conn. 


10:15 a. m. Discussion from the floor 


SECTION ON DERMATOLOGY AND SYPHILOLOGY 


BAROQUE ROOM, BELMONT PLAZA HOTEL 


Tuesday, June 2—2 p. m. 
BUSINESS MEETING 


Cathode Rays in the Treatment of Malignant Lymphomas of the Skin 
Joun L. Fromer and Hucu F. Hare, Boston 


Discussion to be opened by Dan J. Kinpet, Cincinnati 


The Uses and Abuses of Corticoid Therapy in Dermatology 
A. O’LEary, Rochester, Minn. 


Adult Premenstrual Acne: An Entity Suggesting Corpus Luteum Dysfunction 
A. NEWMAN and Frep F, FeELpMAN, Beverly Hills, Calif. 
Discussion to be opened by GeRALD M. FRuMeEss, Denver 
The Local Treatment of Cutaneous Bacterial Infections with Erythromycin 
CLARENCE S. Livincoop and Samcnat NILASENA, Galveston, Texas 
Discussion to be opened by Donatp M. Pittssury, Philadelphia 
Isonicotinyl-Hydrazine in the Treatment of Cutaneous Tuberculosis and Allied 
Conditions Rosert E. HotsinGer and Joun E. Darton, Indianapolis 
Discussion to be opened by H. H. Sawickxy, New Rochelle, N. Y. 
Atabrine in the Treatment of Lupus Erythematosus 
Harotp N. Core Jr., Cleveland 
Discussion to be opened by J. LAMAR CaLtaway, Durham, N. C. 


Wednesday, June 3—2 p. m. 
ELECTION OF OFFICERS 
Symposium on Cutaneous Malignancy, an Appropriate Segment of Dermatology 
Joun H. Lamps, Oklahoma City, Moderator 
Chairman’s Address: The Role of the Dermatologist in the Care of Cutaneous 


Malignancy 
Joun H. Lams, Oklahoma City 
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Evaluation of Methods Used in the Treatment of Cutaneous Malignancy with 
Special Reference to Electrothermic Methods Eart D. Osporne, Buffalo 


The Place of Roentgen Radiation in the Treatment of Cutaneous Malignancy 
GeorGce ANpreEws. New York 


The Use of Radium in the Treatment of Cutaneous Malignancy 
J. Lewis Pipkin and C. Frep LeuMann, San Antonio, Texas 


EXAMPLES OF SPECIAL PROBLEMS IN THE DERMATOLOGIC CARE OF CUTANEOUS MALIGNANCY 


The Diagnosis and Treatment of Carcinoma of the Eyelids 
EuGENE F. Traus, New York 


Carcinoma of the Forehead and Scalp J. B. Howetcr, Dallas, Texas 


Discussion to be opened by W. Howarp Hatcey, Atlanta, Ga., and James R. Driver, 
Cleveland 


Thursday, June 4—2 p. m. 


BUSINESS MEETING 


The Histopathologic Diagnosis of Malignant Melanoma 
Couprerus, Los Angeles 
Discussion to be opened by SAMUEL W. Becker Jr., Washington, D. C. 


The Persistence of Untreated Hemangiomas from Infancy into Adult Life 
C. H. McCutstion Jr., Austin, Texas 
Discussion to be opened by FraNcEscO Roncuese, Providence, R. I. 


Swimming Poo! Abrasion Granuloma 
Rees B. Rees and James H. Bennett, San Francisco 
Discussion to be opened by D. E. H. CLevetanp, Vancouver, B. C., Canada 


The Biologic Effects of Superficial Roentgen Rays on the Scalp with Special 
Reference to Epilation ALBERT M. KLiGMAN, Philadelphia 


Discussion to be opened by GeorGeE M. Lewis, New York 


The Management of Dyshidrosis: An Analysis of Vesicular and Pustular Eruptions 
of the Hands and Feet of the Dyshidrotic Type 
M. G. Frepericks and Freperic T. Becker, Duluth, Minn. 


Discussion to be opened by JuLtus GINSBERG, Chicago 


The Association of Muco-Cutaneous and Visceral Malignancies 
Ervin H. Epstein, Oakland, Calif. 
Discussion to be opened by AntHoNy C. Creoiiaro, New York 


SECTION ON DISEASES OF THE CHEST 


YORKER HOTEL 


NORTH BALLROOM, NEW 


Tuesday, June 2—2 p. m. 
Chairman’s Address Josern C. PLracak Sr., Cleveland 


Mediastinal Tumors: A Survey of Modern Concepts in Diagnosis and Management 
J. WintHrop Peasopy Jr., Lawrence H. Struc, and James D. Rives, New Orleans 


Clinical Observations in the Origins of Pulmonary Cysts, Bronchiectasis and 
Emphysema EpGar Mayer, New York 


Panel on Diagnosis of Chest Disease 
ANbDREW L. Banyat, Milwaukee, Moderator 


James S. Epiin, New York 


The Diagnosis of Chest Disease. 
Panel Discussers: Joun S. Bovustoc, Denver; Jerome R. Heap, Chicago; and Davin 
M. Spain, Valhalla, N. Y. 
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Wednesday, June 3—2 p. m. 


BUSINESS MEETING 
ELECTION OF OFFICERS 


Panel on the Diagnosis and Treaiment of Hypertenston 


Epcar V. ALLEN, Rochester, Minn., Moderator 


Participants: Irvine H. Pace, Cleveland; Ronert W. WiLktns, Boston; KeitH S. GRIMSON, 
Durham, N. C.; and S. W. Hoosier, Ann Arbor, Mich. 


Symposium on Modern Trends in Chest Surgery 


ALFRED GOLDMAN, Beverly Hills, Calif., Moderator 


Surgical Management of Benign and Malignant Tumors of the Lung Discovered in 
X-Ray Survey Brian B. Braves, Washington, D. C. . 


Surgical Treatment of Bronchiectasis: Indications and Results 
Ricuarp H. Overno tt, Brookline, Mass. 


Modern Surgical Management of Mediastinal Infections and Tumors 
ARTHUR S. Tourorr, New York 


General Discussion 


Thursday, June 4—2 p. m. 


JOINT MEETING WITH SECTION ON GENERAL PRACTICE IN BALLROOM OF THE BILTMORE 


Panel on the Diagnosis and Treatment of Cardiac Lmergenctes 


ARTHUR M. Master, New York, Moderator 


Treatment of Left Heart Failure, Particularly Pulmonary Edema 
CLARENCE E. De LA CHAPELLE, New York 


The Treatment of Coronary Occlusion Including Shock Herrman L. BLUMGART, Boston 


Severly Hills, Calif. 


The Treatment of Cardiac Arrhythmias Myron PRINZMETAL, 


Open discussion 


Panel on the Diagnosis and Treatment of Surgical Emergenctes of the Chest 


Ivan D. Baronorsky, Minneapolis, Moderator 


Frank L. A. Gersope, San Francisco 


Thoracic Vascular Emergencies 


Emergencies of the Lung and Esophagus J. GordON SCANNELL, Boston 


Chest Wall Injuries 


Open Discussion 


Donatp L. Pautson, Dallas, Texas 


SECTION ON EXPERIMENTAL MEDICINE AND THERAPEUTICS 


HOTEL 


BALLROOM, 


BILTMORE 


Tuesday, June 2—9 a. m. 


Symposium on Recent Advances in Nephritis 


Recent Advances in Some Aspects of Kidney Physiology Henry D. Lavson, New York 
Discussion to be opened by Joun K. Crark, Philadelphia 


Clinical Application of Current Tests of Renal Function Witiiam Go_princ, New York 
Discussion to be opened by ArtHuUR M. FisuperG and Davip S. BaLpwin, New York 


Recent Concepts of Etiology and Pathogenesis 
A. JANEWAY, Boston 


Acute Glomerulonephritis: 


Discussion to be opened by Kurt LAnGe, New York, and Davip Seecar, Welfare 
Island, N. Y. 
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Recent Advances in the Treatment of Acute and Chronic Renal Insufficiency 
A. C. Corcoran, Cleveland 


Discussion to be opened by Ernest E. MurruHeap, Dallas, Texas, and HERBERT CHASIS, 
New York 
Recent Advances in the Management of the Nephrotic State 
Joun A. Luetscuer, Quintin B. DeminG, BEN B. Jounson, and Carotyn F. Pret, 
San Francisco 
Discussion to be opened by Conrap M. Ritey, New York, and Guy W. DauGHerty, 
Rochester, Minn. 
The Outlook for the Nephritic Patient NorMAN M. Keiru, Rochester, Minn. 
Discussion to be opened by Ropert F. Lores, New York 


Wednesday, June 3—9 a. m. 
ELECTION OF OFFICERS 
Chairman’s Address: Perspective Versus Caprice in Evaluating Toxicity of Chemicals 
in Man Mavurice H. Seevers, Ann Arbor, Mich. 


Minot Lecture: Subacute Bacterial Endocarditis: The Present-Day Treatment 
Cuester S. Kreerer, Boston 


Trypsin Intravenously in Peripheral Vascular and Thromboembolic Diseases 
MarTIN M, Fisner and N. Davip WiILensky, Brooklyn 
Discussion to be opened by IRvING INNERFIELD, Nyack, N. Y., and IrvinGc S. Wricut, 
New York 
The Rational Use of Chemotherapeutic and Antibiotic Agents in the Treatment of 
Biliary Tract Disease Jerry Zastow, Philadelphia 
Discussion to be opened by WALTMAN Watters, Rochester, Minn., and [. S. RAvpIN, 
Philadelphia 
Preliminary Results in the Treatment of Experimental and Clinical Leukemia with 
Triethylene Thio-Phosphoramide (Thio Tepa) 
Harry Curis J. D. Zararonetis, NATHAN J. Smitu, and Irvinc 
Philadelphia 
Discussion to be opened by James A. Wotrr, New York, and J. Minorr STICKNEY, 
Rochester, Minn. 
Thursday, June 4—9 a. m. 
JUINT MEETING WITH SECTION ON INTERNAL MEDICINE 
IN GRAND BALLROOM OF THE COMMODORE 
Sympostum on the Indications and Results of Surgical Treatment of Heart Disease 
Defects of the Cardiac Septa ARTHUR SELZER, San Francisco 
Discussion to be opened by Ropert FE. Gross, Boston, and Cuartes P. Battery, Phila- 
delphia 
Pulmonic Stenosis Ricuarp J. Binc, Birmingham, Ala. 
Discussion to be opened by ALFRED BLALock, Baltimore 
Ductus Arteriosus and Vascular Rings C. SIDNEY BURWELL, Boston 
Discussion to be opened by Brian B. Brapes, Washington, D. C. 


Coarctation GEORGE C. Pasadena, Calif. 


Discussion to be opened by O. T. Cracett, Rochester, Minn., and Joun C. Jones, 

Los Angeles 
Mitral Stenosis E. Cowes Anprus, Baltimore 
Discussion to be opened by Ropert P. GLover, Philadelphia, and Dwicut E. HARKEN, 


Boston 
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SECTION ON GASTROENTEROLOGY AND PROCTOLOGY 


GRAND BALLROOM, NEW YORKER HOTEL 


Tuesday, June 2—9 a. m. 


The Surgical Management of Ulcerative Colitis 
Harry E. Bacon and Howarp D. Trimpt, Philadelphia 


Discussion to be opened by Rupert B. Turnputt Jr, Cleveland, and Garnet W. 
Avutt, Washington, D. C. 


The Problem of Gastric Ulcer Reviewed ; 
M. Francis H. Smiru, Russect S. Boies Jr., and Sara M. JoRDAN, Boston 
Discussion to be opened by Russert S. Borers, Philadelphia; Francis D. Moore, 
Boston, and Henry L. Bockus, Philadelphia 


Vagotomy as a Prophylactic and Curative Procedure in Peptic Ulcer 
WALTMAN WALTERS, DonaLp P. CHANCE, and JosepH Rochester, Minn. 


Discussion to be opened by H. Marvin Potrtarp, Ann Arbor, Mich.; Lester R. 
Dracstept, Chicago; Keirn S. Grimson, Durham, N. C., and Frank H. Laney, 
Boston 


The Role of the Anticholinergic Drugs in the Treatment of Ulcer 
J. M. Rurrin, E. C. Texter, Jr., D. D. Carrer, and G. J. Baytin, Durham, N. C. 
Discussion to be opened by Witit1am C. Boeck, Beverly Hills, Calif., and WALTER 

L. PaALmMer, Chicago 


Peptic Esophagitis: Clinical, Radiographic and Endoscopic Features 
ASHER WINKELSTEIN, BERNARD S. WoLr, Max L. Som, and Ricuarp H. MARSHAK, 
New York 
Uncommon Benign Lesions of the Lower Esophagus and Cardia of the Stomach 
Rateu Apams, Brookline, Mass., and StpNey B. Lurta, Manchester, N. H. 


Discussion to be opened by Ricuarp ScHuatzkt, Brookline, Mass., and Franz J. INGEL- 
FINGER and Water B. Hoover, Boston 


Wednesday, June 3—9 a. m. 


ELECTION OF OFFICERS 


Recurrent Anal Fissure: A Concept of Pathogenesis and Treatment 
Guy L. Kratzer, Allentown, Pa. 


Discussion to be opened by Pau J. Fuzy, Youngstown, Ohio, and Henry C. SCHNEIDER, 
Philadelphia 


Chairman’s Address: Proctologic Help for the General Practitioner and the Diag- 
nostician Louts E. Moon, Omaha 


The Role of Antibiotics in the Management of Amebiasis 
G. Gorpon McHarpy and WiLt1am W. Frye, New Orleans 


Discussion to be opened by W. A. SODEMAN, New Orleans 


Long-Term Results in Corticotropin-Treated Ulcerative Colitis 
C. Witmer Wrrts, Martin E. Renruss, and Hersert A. Yanres, Philadelphia 


Discussion to be opened by THomas Philadelphia, and THomas P. 
New York 


Antibiotic Residues in the Treatment of Nonspecific Ulcerative Colitis 
Mark M. Marks, Kansas City, Mo. 
Discussion to be opened by Z. T. Bercovitz, New York 


Cecostomy and Colostomy in Acute Colon Obstructions: Experiences in Ninety-Nine 
Cases FrANK J. Rack and Kenneta W. CLement, Cleveland 


Discussion to be opened by Howarp D. Trimpt, Philadelphia, and LELAND S. McKrr- 
TRICK, Brookline, Mass. 


NEWS AND COMMENT 


Thursday, June 4—9 a. m. 
JOINT MEETING WITH SECTION ON PATHOLOGY AND PHYSIOLOGY 


Polyps of the Colon and Rectum NEIL W. Swinton, Boston 
Discussion to be opened by OrtMAyer, Chicago; Jay M. GARNER. Winnetka, IL, 
and Ropert A, SCARBOROUGH, San Francisco 


Pathology of Regional Ileitis and Ulcerative Colitis 
Sueirps WaRREN and SHELDON C. SomMeERs, Boston 


Discussion to be opened by Joseru B. Kirsner, Chicago; Ricuarp B. Catrerr, Boston, 
and Burritt B. Croun, New York 


The Role of the Adrenal Steroids in the Pathogenesis of Peptic Ulcer 
Seymour J. Gray, Coitn G, RAMSEY, Ropert W. REIFENSTEIN, and }OHN A. BENSON, 
Boston 


Discussion to be opened by Harry Suay, Philadelphia, Davip J. SANDweErtss, Detroit, 
and Morton I. GrossMAn, Chicago 


The Two-Component Mucous Barrier: Its Role in Protecting the Gastroduodenal 
Mucosa Against Peptic Ulceration 


FRANKLIN HOLLANDER, New York 


Discussion to be opened by J. Eart Tuomas, Philadelphia 


Enterobius Vermicularis Granuloma of the Appendix Vermiformis 
Joun R. SCHENKEN, Omaha; Francis C. CoLemMaAN, Des Moines, Iowa, and Emma S. 
Moss, New Orleans 


The Management of Enterobiasis J. Eckerve, Rolling Hills, Calif. 
Discussion on papers of Drs. SCHENKEN, COLEMAN, and Moss, and EckERLE to be 
opened by Emma S. Moss, New Orleans 


The Oral Use of Hydrocortisone (Compound F) in the Treatment of Sprue 
Davip ADLERSBERG, HeNkY CoLcHeEer, and Cuun-I Wane, New York 


Discussion to be opened by Perry J. Cutver, Boston 


SECTION ON GENERAL PRACTICE 


BILTMORE HOTEL 


BALLROOM, 


Tuesday, June 2—2 p. m. 


Chairman’s Address: The Family Doctor and Heart Disease with Emphasis on Its 
Iatrogenic Aspects Ricnarp A. Miits, Fort Lauderdale, Fla. 


Panel Conference and Symposium on Management and Mismanagement of the Failing Heart 


Harry Goip, New York, Moderator 


Participants: Watter C. ALvarez, Chicago; E. Cowres Anprus, Baltimore; Marion A. 


BLANKENHORN, Cincinnati; ArTHuR C. DeGrarr, New York; Artuur M. FISHBERG, 
New York; WALTER MODELL, New York; Irvine S. Wricut, New York; Henry A. 
SCHROEDER, St. Louis 


Wednesday, June 3—2 p. m. 


ELECTION OF OFFICERS 


General Practice Aspects of Pediatric Gynecology 
Goopricu C, ScHAUFFLER, Portland, Ore. 


Discussion to be opened by Rospert B. GREENBLATT, Augusta, Ga. 


The Management of Cancer Pain Joun J. Bontca, Tacoma, Wash. 
Discussion to be opened by RAyMoND W. Houpe, New York 


Diagnosis and Management of Abnormal Uterine Bleeding Watrter J. Reicn, Chicago 
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Stress and Tension: Enemies of the Future Pauvt S. Wi_tiamMson, Memphis, Tenn. 


The Esophagus and the General Practitioner Puitip THorek, Chicago 


Discussion to be opened by S. A. Mackter, Chicago 


A Successful Method of Treating Measles Encephalitis with Typhoid Vaccine 
Evetynne G. Knour, South Pasadena, Calif., and ALBert G. Bower, Pasadena, Calif. 


Thursday, June 4—2 p. m. 
JOINT MEETING WITH THE SECTION ON DISEASES OF THE CHEST 


Panel on the Diagnosis and Treatment of Cardiac Emergencies 


Artuur M. Master, New York, Moderator 


Treatment of Left Heart Failure, Particularly Pulmonary Edema 
CLARENCE E. DE LA CHAPELLE, New York 


The Treatment of Coronary Occlusion Including Shock 
HeRRMAN L. BLuMGartT, Boston 


The Treatment of Cardiac Arrhythmias 


Myron PriInzMETAL, Beverly Hills, Calif. 


Open Discussion 


Panel on the Diagnosis and Treatment of Surgical Emergencies of the Chest 


Ivan DD. Baronorsky, Minneapolis, Moderator 


Thoracic Vascular Emergencies Frank L. A. Gersope, San Francisco 
Emergencies of the Lung and Esophagus J. GorDON SCANNELL, Boston 
Chest Wall Injuries Donatp L. Pautson, Dallas, Texas 


Open Discussion 


SECTION ON INTERNAL MEDICINE 


GRAND BALLROOM, COMMODORE HOTEL 


Tuesday, June 2—9 a. m. 


Coronary Dilators and Angina: A Reappraisal 
N. and Louis N. Katz, Chicago 


Discussion to be opened by A. CARLTON ERNSTENE, Cleveland, and Josern E. F. RIse- 
MAN, Boston 


The Clinical Course of 72 Patients with Severe Hypertension Following Adrenal 
Resection and Sympathectomy 
W. A. Jerrers, C. C. Woirertu, H. A. Zintev, J. H. HAFKENSCHIEL JR, A. G. 
Hicts, and A. M. Severs, Philadelphia 


Discussion to be opened by Witttam Dock, Brooklyn, and RecinaLp H. SMITHWICK, 
Boston 


The Billings Lecture: The Principles and Practice of Prognosis with Particular 
Reference to Heart Disease Paut D. Wuirte, Boston 


The Use and Misuse of Radioiodine in the Treatment of Cancer of the Thyroid 
Ruton W. Rawson, J. E. Ravi, and J. Ropsins, New York 


Discussion to be opened by Ropert H. Wittiams, Seattle 


Clinical Observations on the Fatty Liver 
M. Leevy, Myra R. Zinke, Tuomas J. Waite, and ANGELO M. GNassI, 
Jersey City, N. J. 
Discussion to be opened by MAry ANN Payne, New York, and Tuomas C. CHALMERs, 
Cambridge, Mass. 
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Diagnostic Significance of Blood Sugar Findings 
Curis J. McLouGuHiin and Lester M. Petrie, Atlanta, Ga. 
Discussion to be opened by GARFIELD G. Duncan, Philadelphia, and Russert E. TEAGUE, 
Harrisburg, Pa. 
Wednesday, June 3—9 a. m. 
ELECTION OF OFFICERS 
Acute and Chronic Bacillary Dysentery 
JosepH Fetsen and Wotarsky, New York 
Discussion to be opened by L. PatMer, Chicago, and F. S. Cu&ever, Pittsburgh 
Active Chronic Pulmonary Histoplasmosis 
W. D. Suriirr and L. L. Burkert, Memphis, Tenn. 
Discussion to be opened by Hottiis FE. Jounson, Nashville, Tenn., and Davip T. Smiru, 


Durham, N. C. 


Chairman’s Address: Some Reflections on the American Board of Internal Medicine 
TRUMAN G. SCHNABEL, Philadelphia 
Effect of a Monocaproyl Derivative of Diaminodiphenylsulfone (Equityl) in Experi- 
mental and Clinical Tuberculosis 
Ricuarp S. GuBNER, Brooklyn; E. W. Dennis, Rensselaer, N. Y.; Cnester 
Suter, Albany, N. Y., and H. E. UNGERLEIDER, New York 
Discussion to be opened by BENJAMIN BURBANK, Brooklyn 
The Clinical Use of 1-Hydrazinophthalazine and Hexamethonium in the Treatment 
of Hypertension Rosert R. J. Hitker, Cart E. and Paut S. 


Ruoaps, Chicago 
Discussion to be opened by Epwarp MEILMAN, Boston, and Irvine H. Pace, Cleveland 


Evaluation of Endocrine Therapy for Advanced Breast Cancer 
H. Pearson, Cuartes D. West, and Norman E. Treves, New York 


Discussion to be opened by AtBert SEGALOFF, New Orleans 


Thursday, June 4—9 a. m. 
JOINT MEETING WITH SECTION ON EXPERIMENTAL MEDICINE AND THERAPEUTICS 


Symposium on the Indications and Results of Surgical Treatment of Heart Disease 


Defects of the Cardiac Septa ARTHUR SELZER, San Francisco 

Discussion to be opened by Rosert E. Gross, Boston, and Cuartes P. Bartey, Phila- 
deiphia 

Pulmonic Stenosis RicHarp J. Binc, Birmingham, Ala. 


Discussion to be opened by ALFRED BLALock, Baltimore 


Ductus Arteriosus and Vascular Rings C. Stpney BurRWELL, Boston 
Discussion to be opened by Brian B. BLapes, Washington, D. C. 


Georce C. Grireitu, Pasadena, Calif. 


Coarctation 
Discussion to be opened by O. T. CraGett, Rochester, Minn., and Joun C. Jones, Los 
Angeles 
Mitral Stenosis E. Cowies Anprus, Baltimore 


Discussion to be opened by Rosert P. GLover, Philadelphia, and Dwicut E. Harken, 
Boston 
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SECTION ON MILITARY MEDICINE 


NORTH BALLROOM, ASTOR HOTEL 


Wednesday, June 3—2 p. m. 
ELECTION OF OFFICERS 
Chairman’s Address RicHarp A. Kern, Philadelphia 


Helicopters in Peace and War 
M. S. Wuite and Roperr W. MERKLE, Langley Air Force Base, Va. 


Discussion to be opened by Atvin L. Gorpy, Washington, D. C. 


Advancements in Submarine Medicine 
GERALD J. Durrner and Jack L. Kinsey, New London, Conn. 


Preventive Medicine Problems in Global Air Deployment 
Fratis L. Durr, Washington, D. C. 


Discussion to be opened by THropore C. BEDWELL JR., Washington, D. C. 
I y 


Management of Severe Shock in Battle Casualties 
Joun M. Howarp, Washington, D. C. 


Observations of the Fundus Oculi During Blackout 
T. D. Duane and Epwarp L. Beckman, Johnsville, Pa. 


Discussion to be opened by Victor Burns, Randolph Field, Texas 


Thursday, June 4—2 p. m. 
Intra-Arterial Transfusion Sam F. Seerey, Washington, D. C. 
Discussion to be opened by Rosert B. Brown, Bethesda, Md. 


Health Protection in Nuclear-Powered Submarine and Surface Vessels 
OscaR SCHNEIDER and THEODORE ROCKWELL, Washington, D. C. 


Discussion to be opened by Jonn FE. PickerinG, Randolph Field, Texas, and Joun H. 
Lawrence, Berkeley, Calif. 


Academic Freedom in Military Medical Research 
Howarp T. Karsner and R. A. Puities, Washington, D. C. 


Discussion to be opened by T. Chicago, and STANHOPE BAYNE- 
Jones, New York 
Medical Aspects of Crash Injuries 
Discussion to be opened by Ratpu E. Switzer, San Bernardino, Calif., and Ropert A. 
McCatt, Washington, D. C. 


DonaLp S. WENGER, Washington, D. C. 


Epidemic Hemorrhagic Fever 
ArTHUR P. Lone and Irvine H. Marsnari, Washington, D. C. 
Discussion to be opened by W. Barry Woop Jr., St. Louis, and Ropert L. Huiuinec- 


HoRsT, Washington, D. C. 


SECTION ON MISCELLANEOUS TOPICS 


Session on Allergy 
BASILDON ROOM, WALDORF-ASTORIA HOTEL 


Wednesday, June 3—2 p. m. 


The Use and Abuse of Cortisone and ACTH in Allergic Disease 
Leon UNGER, Chicago 


Classification of Asthma Oscar SWINEFORD JR., Charlottesville, Va. 


Allergic Noninfectious Pneumonitis in Incipient Asthma 
GeorGe L. Watpsortt, Detroit 


& 


NEWS AND COMMENT 567 


Mechanism of Drug Reactions 
AbOLPH ROSTENBERG JR., and JAMES R. WersTER, Chicago 


Clinical Panel 


Gites A. Korerscue, Rochester, Minn., Moderator 


Participants: WALTER S. BuRRAGE, Boston; SAMUEL M. FEINBERG, Chicago; Bret RATNER, 
New York; Harry L. RoGers, Philadelphia; Bram Rose, Montreal, Canada; J. War- 
kICK THomas, Richmond, Va. 


SECTION ON NERVOUS AND MENTAL DISEASES 


YORKER 


GRAND BALLROOM, NEW HOTEL 


Tuesday, June 2—2 p. m. 


The Common Whiplash Injuries of the Neck 
James R. Gay and Kenneru H. Asrnorr, Columbus, Ohio 


Discussion to be opened by DoNALD Munro, Boston, and Byron Stookey, New York 


Congenital Spinal Meningocele JaeGer, Philadelphia 
Discussion to be opened by EpGar A. Kann, Ann Arbor, Mich., and CLEMENS E. 
Benpa, Boston 


Technical Suggestions for the General Surgeon in the Care of Suspected Middle 
Meningeal Hemorrhage Under Emergency Conditions 
R. B. Raney and A. A. Raney, Los Angeles 


Discussion to be opened by Lester A. Mount, New York, and E. S. Gurpjian, Detroit 


The Role of the Cervical Roots in the Production of Pain in the Head and Face. 
FRANK H. Mayrtecp, Cincinnati 


Discussion to be opened by Jefferson Browder and A. M. Rabiner, Brooklyn 


Complications Following Cerebral Angiography with Diodrast ® 
DoGan Perese, WILLIAM Kite Jr., ARTHUR J. BEDELL, and ELprRIpGE CAMPBELL, 
Albany, N. Y. 


Discussion to be opened by A. EAkL WALKER, Baltimore, and Jonn P. GALLAGHER, 
y 


Washington, D. C. 


Review of Surgical Results in a Series of 1,800 Brain Tumors Followed for at Least 
Five Years Francis C. Grant, Philadelphia 


Discussion to be opened by Matrrugew T. Moore, Phiiadelphia, and CLAreNcE S. 
GREENE, Washington, D. C. 


Wednesday, June 3—2 p. m. 


ELECTION OF OFFICERS 


Chairman’s Address: The Development and Future of the Section on Nervous and 
Mental Diseases Francis M. Forster, Washington, D. C. 


Clinical Implications of Recent Studies of the Cerebral Circulation 


Henry A. Suenkin and Paut Novack, Philadelphia. 
Discussion to be opened by Rupp and Micuaev Scott, Philadelphia 
‘ The Social-Psychological Therapy of Epilepsy 


G. and H. MarKkuam, Boston 


Discussion to be opened by H. Houston Merritt, New York, and ErpHratm ROSEMAN, 
Louisville, Ky. 


Cerebral Complications Associated with Pregnancy 
BENJAMIN Bosnes and Juanita G. McBeatu, Chicago 


Discussion to be opened by E. D. FriepMAN and THeopore J. C. von Storcu, New 
York 
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Antispasmodic Compound 08958 in the Treatment of Parkinsonism 
Kennetu R. MaGee and Russert N. DeJonc, Ann Arbor, Mich. 


Discussion to be opened by Lewis J. Dosuay, New York, and RoBert S. ScHWaB, 
Zoston 
Observations on the Course and Management of Myasthenia Gravis 
Davip Gros and A. McGenere Harvey, Baltimore 


Discussion to be opened by RoLtanp P. Mackay, Chicago, and Henry R. Viets, Boston 


Thursday, June 4—2 p. m. 

The Pharmacological Treatment of the Aged Hospitalized in an Institution for the 
Mentally Ill Sot Levy, Medical Lake, Wash. 
Discussion to be opened by Hottiis E. Clow, White Plains, N. Y. 

The Distribution, Form, and Extent of Psychiatric Consultation Services in the 


United States 
DaniEL Briain, Washington, D. C., and R. Fintey Jr., Richmond, Va. 


Discussion to be opened by Francis J. Gerty, Chicago, Leo H. BarTEMEIER, Detroit, 
and C. N. BaGanz, Lyons, N. J. 
The Alleviation of Emotional Problems in Multiple Sclerosis by Group Psychotherapy 
Rospert H. Barnes, Ewarp W. Busse, and HAroLp DINKEN, Denver 
Discussion to be opened by FRANKLIN G. EspauGu, Denver, and WiLtrrep C. Huse, 
New York 
Prognosis in Psychiatry: The Results of Psychiatric Treatment 
Kennetu FE. Aprer, J. Martin Myers, and ALBert E. SCHEFLEN, Philadelphia 
Discussion to be opened by Lotruar B. Katinowsky and Noran D. C. Lewis, New 
York 
Psychotherapeutic Reeducation Harpin M. Ritcney, New Canaan, Conn. 
Discussion to be opened by Georce N. Raines and ZiGMOND M. LEBENSOHN, Wash- 


ington, D. C. 


Anxiety and Depressive States Treated with Isonicotinyl Hydrazide 
Harry M. Sauzer and Max L. Lurig, Cincinnati 


Discussion to be opened by Francis J. BraceLanb, Hartford, Conn., and Frank H. 
Luton, Nashville, Tenn. 


SECTION ON PATHOLOGY AND PHYSIOLOGY 


BAROQUE ROOM, BELMONT PLAZA HOTEL 


Tuesday, June 2—9 a. m. 

The Comparative Physiology of the Kidney Homer W. Situ, New York 
Discussion to be opened by Ropert FF. Pirrs, New York 

Metabolism of Uric Acid and Its Relation to Gout Witiiam S. HorrMman, Chicago 
Discussion to be opened by ALEXANDER B. Guttman, New York 

Chemical Inactivation of Viruses in Blood and Plasma 
FRANK W. HARTMAN, GEORGE MaGnuM, A. R. KeLiey, and Geratp Lo Grippo, Detroit 
Discussion to be opened by BertryLee Hamptt, Glenolden, Pa. 

Immunohematologic Studies in Hemolytic Anemia IsrAEL Davipsoun, Chicago 


Newer Approaches to the Study of Hemophilia and Hemophilia-Like Hemorrhagic 
States 
kK. M. Brinkunous, R. D. LANGpELL, G. D. Penick, J. B. GRAnAM, and R. H. WAGNER, 
Chapel Hill, N. ©. 
Discussion on papers of Dr. Davipsoun and Drs. BRINKHOUs, et al. to be opened by 
Mattuew H. Brock, Chicago, and Max M. Strumia, Bryn Mawr, Pa. 
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Factors Determining Arterial Blood Pressure Lyste H. Pererson, Philadelphia 
Discussion to be opened by J. EArt Tuomas, Philadelphia 
Post-Emphysematous or Phrenic Hypertension: An Analysis of 75 Cases of Chronic 
Asthma Complicated by Emphysema 
F. GESHICKTER and ANTOINETTE Popovict, Washington, D. C. 


Discussion to be opened by ALnert H. ANpDREWs Jr., Chicago 


Wednesday, June 3—9 a. m. 
BUSINESS MEETING 
ELECTION OF OFFICERS 
Chairman’s Address: Medical Technology and Its Relation to Physiology and 
Pathology Laut G. Montcomery, Muncie, Ind. 


Blood Volume: Evaluation of Methods and Interpretation of Results 
M. I. Grecersen, New York 
Control of Trichinosis by Irradiation of Pork S. E. Gouin, Eloise, Mich 
Discussion to be opened by Henry J. GomMBERG and FRANK H. Betuecr, Ann Arbor, 
Mich., and VErRNon B. Link, Atlanta, Ga. 
Diffuse Interstitial Fibrosis of the Lungs 
ALFRED GOLDEN and THeopore T. Bronk, Buffalo 
Discussion to be opened by Maurice N. Richter, New York, and Mitron G. Bouron, 
Rochester, N. Y. 
Atypical Adenoma of the Thyroid Joun B. Hazarp and Rex Kenyon, Cleveland 
Distribution of Thyroid Cancer in Thyroid Glands with Discussion of Clinical 


Significance in Treatment 
O. R. Ler Ciuark Jr. and Canpipo pe Oviverra, Houston, Texas 


Discussion on papers of Drs. Hazarp and KENYON and Drs. Russert, CLARK and 
DE OLIVEIRA to be opened by W. A. D. Anderson, Milwaukee 
Histologic Classification and Prognosis of Hydatidiform Moles 
G. Gaithersburg, Md., and Cuarves I. Bryans Jr., Augusta, Ga. 


Discussion to be opened by Grorce MILves, Chicago 


A Hyperglycemic Agent in Pancreatic Extracts: A Possible Factor in Certain Types 
of Diabetes I. J. Pincus, Philadelphia 
Discussion to be opened by Josern Bearpwoop, Philadelphia, and RacHMIEL 


LevINE, Chicago 


Thursday, June 4—9 a. m. 
JOINT MEETING WITH SECTION ON GASTROENTEROLOGY AND PROCTOLOGY IN 
THE GRAND BALLROOM OF THE NEW YORKER 


Polyps of the Colon and Rectum New W. Swinton, Boston 
Discussion to be opened by MArtE OrtMaAyer, Chicago; Jay M. Garner, Winnetka, IIL, 
and Ropert A. SCARBOROUGH, San Francisco 
Pathology of Regional Ileitis and Ulcerative Colitis 
Suietps WARREN and SHELDON C. Sommers, Boston 
Discussion to be opened by Josern B. Kirsner, Chicago; Ricuarp B. Carrecr, Boston, 
and Burri_t B. Croun, New York 
The Role of the Adrenal Steroids in the Pathogenesis of Peptic Ulcer 
Seymour J. Gray, Cotin G. Ramsey, Ropert W. REIFENSTEIN, and Joun A. BENSON, 
Soston 
Discussion to be opened by Harry Sway, Philadelphia; Davip J. SANDWetss, Detroit, 
and Morton I. GrossMAN, Chicago 
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The Two-Component Mucous Barrier: Its Role in Protecting the Gastroduodenal 
Mucosa Against Peptic Ulceration FRANKLIN HoiLANDER, New York 


Discussion to be opened by J. Eakt Tuomas, Philadelphia 


Enterobius Vermicularis Granuloma of the Appendix Vermiformis 
Joun 8. ScHENKEN, Omaha; Francis C. CoLEMAN, Des Moines, Iowa, and Emma S. 
Moss, New Orleans 


The Management of Enterobiasis WitiraM J. Ecker.e, Rolling Hills, Calif. 
Discussion on papers of Drs. SCHENKEN, COLEMAN, and Moss, and EcKERLE to be 


opened by Emma S. Moss, New Orleans 


The Oral Use of Hydrocortisone (Compound F) in the Treatment of Sprue 
Davin ADLERSBERG, HENRY CoLcHER, and Cuun-I Wanc, New York 


Discussion to be opened by Perry J. CuLver, Boston 


SECTION ON PHYSICAL MEDICINE AND REHABILITATION 
NORTH BALLROOM, 


NEW YORKER HOTEL 


Tuesday, June 2—9 a. m. 


PANEL ON GERIATRICS 
Kristian G. Hansson, New York, Moderator 


Rehabilitation in General in Geriatrics Epwarp J. LoreENzE, White Plains, N. Y. 


Physical Medicine and Rehabilitation for the Elderly Neurologic Patient 
ARTHUR L. Boston 


Peripheral Vascular Disease in Geriatrics Cuarves S. Wise, Washington, D. C. 


Medical Aspects in Geriatrics Haroitp DINKEN, Denver 


Wednesday, June 3—9 a. m. 
PANEL ON ARTHRITIS 
FRANK H. Krusen, Rochester, Minn., Moderator 


Classification of Arthritis Ropert M. Stecuer, Cleveland 


Rehabilitation in Arthritis Donatp L. Rose, Kansas City, Kan. 


Surgery in the Rehabilitation of the Arthritic Lee Ramsay Straus, New York 


Medication for Arthritis Ricnarp H. Freyperc, New York 


Thursday, June 4—2 p. m. 
JOINT MEETING WITH SECTION ON PEDIATRICS AND SECTION ON PREVENTIVE AND INDUSTRIAL 
MEDICINE AND PUBLIC HEALTH IN GRAND BALLROOM OF THE COMMODORE 
RurnHerrorp T. Jounstone, Los Angeles, Presiding 


Address of Chairman of Section on Preventive and Industrial Medicine and Public 
Health Viapo A. Gettinc, Boston 


Epidemiologic Aspects of the Uses of Gamma Globulin in Poliomyelitis 
Joseru A. BELL, Bethesda, Md. 


National Policies Relative to the Distribution of Gamma Globulin 
W. H. Aurranc, Washington, D. C. 


Present Status and Future Possibilities of Vaccine for the Control of Poliomyelitis 
ALBERT B. Saptn, Cincinnati 


Differential Diagnosis of Poliomyelitis CurrrorD G. GRULEE Jr., New Orleans 


Treatment of Acute Phase of Poliomyelitis Avex J. STeEIGMAN, Louisville, Ky. 
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The Early Treatment of Poliomyelitis Jessie Wricut, Pittsburgh 
Discussion to be opened by Duane A. Scuram, Gonzales, Texas 


Rehabilitation in Poliomyelitis Rosert L. Bennett, Warm Springs, Ga. 
Discussion to be opened by Morton HosperMan, New York 


SECTION ON PREVENTIVE AND INDUSTRIAL MEDICINE 
AND PUBLIC HEALTH 


BASILDON ROOM, WALDORF-ASTORIA HOTEL 


Tuesday, June 2—9 a. m. 
PANEL ON CIVIL DEFENSE 
Vriapo A. GETTING, Boston, Moderator 


Health Programs in Civil Defense Kennetn C. CHARRON, Ottawa, Canada 
Emergency Public Health and Sanitation Ropert H. Frinn, Washington, D. C. 


Blood Derivatives and Plasma Volume Expanders Joun B. Avsever, Washington, D. C. 


Chemical Warfare in Civil Defense Tuomas H. ALpuin, Washington, D. C. 
Biological Warfare in Civil Defense Joun J. Paatrr, Cincinnati 
Civil Defense in Industry M. N. Newogutst, New York 


Improved Hospitals CARLISLE S. Lentz, Washington, D. C. 


Wednesday, June 3—9 a. m. 
INDUSTRIAL MEDICINE 
JEAN S. Fetton, Oak Ridge, Tenn., Presiding 


Industrial Medical Service by Private Practitioners James P. HuaGues, Cincinnati 
Clinical Prevention of Alcohol Addiction R. G. Bett, Ontario, Canada 
Criteria for Retirement in Industry Cuarves G. Dutcuess, New York 
The Cardiac in Industry E. M. Krine, Cleveland 


An Industrial and Laboratory Evaluation of a Silicone Protective Cream 
RayMOND R. SuskINnp, Cincinnati 


Thursday, June 4—2 p. m. 

JOINT MEETING WITH SECTION ON PEDIATRICS AND SECTION ON PHYSICAL MEDICINE AND 

REHABILITATION IN GRAND BALLROOM OF THE COMMODORE 
RUTHERFORD T. JouNnstone, Los Angeles, Presiding 


Chairman’s Address Viapo A. GETTING, Boston 


Epidemiologic Aspects of the Uses of Gamma Globulin in Poliomyelitis 
Josepu A. Bett, Bethesda, Md. 


National Policies Relative to the Distribution of Gamma Globulin 
W. H. Aurranc, Washington, D. C. 


Present Status and Future Possibilities of Vaccine for the Control of Poliomyelitis 
ALBERT B. Sabin, Cincinnati 


Differential Diagnosis of Poliomyelitis CiirrorbD G. GruLee Jr., New Orleans 
Treatment of Acute Phase of Poliomyelitis ALEX J. STEIGMAN, Louisville, Ky. 
The Early Treatment of Poliomyelitis Jessie Wricut, Pittsburgh 


Discussion to be opened by DuANE A. ScurRAM, Gonzales, Texas 


Rehabilitation in Poliomyelitis Rosert L. Bennetr, Warm Springs, Ga. 


Discussion to be opened by Morton HonerMan, New York 
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SECTION ON SURGERY, GENERAL AND ABDOMINAL 


TOWN HALL 


Tuesday, June 2-—2 p. m. 


The Management of Remaining Common Duct Stones by Various Solvents and the 
Biliary Flush Regimen 
R. Russert Best, Joun A. Rasmussen and Cartyte Witson, Omaha 


Discussion to be opened by WaLttTMAN Watters, Rochester, Minn., and FRANK GLENN, 
New York 


Chronic Pancreatitis and Associated Stenosis of the Common Bile Duct: Treatment 
by Roux Y Choledochojejunostomy FRANK F. ALLBRITTEN JR., Philadelphia 
Discussion to be opened by Joun B. MuLtnHoititanp, New York, and JONATHAN E. 

Ruoaps, Philadelphia 


Bilateral Adrenalectomy for Severe Hypertension 


F. Bowers, Memphis, Tenn. 


Discussion to be opened by Zinter and Wittiam A. JeFFERS, Philadelphia 


Surgery of the Elderly Joun D. Stewart, Buffalo 


Discussion to be opened by WARREN H. Cote, Chicago 


Pancreatic Considerations in Gastric Surgery Kennetn W. WarrkeEN, Boston 
Discussion to be opened by G. Garvin Mitter, Montreal, Canada, and Ropert Correy, 
Washington, D. C. 


The Surgical Management of Arteriosclerotic Abdominal Aortic Aneurysms 
J. M. WauGu, J. H. Grinpeay, J. W. and C. R. OpeENsuaw, Rochester, Minn. 


Discussion to be opened by ArtHur H. BLAKEMORE, New York, and Geza DE TAKATS, 
Chicago 


Wednesday, June 3—2 p. m. 


FLECTION OF OFFICERS 


Chairman’s Address I. RipGeway Baltimore 


The Treatment of Cardiac Arrest and Ventricular Fibrillation 
Jounson, Philadelphia 


Discussion to be opened by CLaupE Beck, Cleveland, and E. M. Papper, New York 


The Treatment of Interauricular Septal Defects Ropert E. Gross, Boston 


Some Experiences with the Mechanical Heart in Human Surgery 
F. D. Dopritt, Detroit 


The Rational Use of Antibiotic Therapy in the Control of Surgical Infections 
FRANK L. MELENEY, New York 


Discussion to be opened by Wittiam R. Sanpusky, Charlottesville, Va. 


Thursday, June 4—2 p. m. 


The Modern Treatment of Hirschsprung’s Disease OrVAR SWENSON, Boston 
Discussion to be opened by C. Evererr Koop, Philadelphia, and Ropert B. Hart, 
New York 


Hypotensive Anesthesia for Radical Pelvic and Abdominal Surgery 
C. Paut Boyan, New York 


Discussion to be opened by ALEXANDER BruNscuwic, New York 


Nutrition Following Gastric Operations for Peptic Ulcer 
Ropert M. and FE. H. Columbus, Ohio 
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The Low Sodium Syndrome in Surgical Patients: Deficiency, Maldistribution or 
Dilution? Francis D. Moore, Boston 
Discussion to be opened by H. T. Ranpatt, New York, and James D. Barpy, Memphis, 

Tenn. 
The Application of Intestinal Antisepsis in Surgery 
Epcar J. Poru, Galveston; Texas 
Discussion to be opened by WarFIELD M. Firor, Baltimore, and Ropert A. Scar- 
BOROUGH, San Francisco 


Current Procedure in the Management of Small Bowel Obstruction 
CLARENCE DeNnNis, New York 
Discussion to be opened by LeELanp S. McKrirrrick, Boston, and Joun KR. Patne, 
Buffalo 
ANNOUNCEMENTS 


National Tuberculosis Association.—The National Tuberculosis Association, American 
Trudeau Society and National Conference of Tuberculosis Workers will hold a joint meeting 
in Los Angeles, Statler Hotel and Biltmore Hotel, May 18-22, 1953. 

Articles to be presented at the medical sessions include “Prolonged Administration of Strepto- 
mycin-PAS Therapy in Pulmonary Tuberculosis” by Col. Carl W. Tempel (MC), United 
States Army, and Capt. Forrest W. Pitts (MC), United States Army, Denver; “Resectional 
Surgery in Pulmonary Tuberculosis with a Bacteriologic Study of the Resected Tissue” by 
Abraham Falk, M.D., Minneapolis, and Jerome Kaufman, M.D., Oakland, Calif.; “Latent 
Female Genital Tuberculosis—Its Pathogenesis, Diagnosis, and Treatment” by I. Halbrecht, 
M.D., Hadera, Israel; “Tuberculin-Histoplasmin Conversion Rates in Kansas City as an Indi- 
cation of the Prevalence of Infection” by Michael L. Furcolow, M.D., and associates, Kansas 
City, Kan.; “Mycobacteriophage—A Transmissible Particulate Agent Active Against Acid-last 
Jacilli’ by Seymour Froman, Ph.D., and Emil Bogen, M.D., Los Angeles; “The Problem of 
Filterable Agents of Tuberculosis” by Oscar Kanner, M.D., Oteen, N. C.; “Coexisting Coecidi- 


oidomycosis and Tuberculosis” by Bert H. Cotton, M.D., and associates, Beverly Hills, Calif. ; 
“The Relationship of Stress, Adrenocortical Function and Tuberculosis” by Thomas H. Holmes, 
M.D., and associates, Seattle; “A Controlled Study of Isoniazid and Iproniazid” by Meyer R. 
Lichtenstein, M.D., and Edward Mizenberg, M.D., Chicago; “Extraperiosteal Lucite Ball 
Plombage: A Single-Stage Operation to Replace Multi-Stage Thoracoplasty” by Francis M. 
Woods, M.D., and Louis C. Buente, M.D., Boston, and “The Cytology of the Tuberculin 
Reaction in Human Skin Windows” by John W. Rebuck, Ph.D., M.D., Detroit. 


Further information may be secured from the Local Arrangements Committee, Los Angeles 
County Tuberculosis and Health Association, 1670 Beverly Boulevard, Los Angeles 26, Cali 
fornia. 


European Symposium on Cortisone.—A European Symposium on Cortisone and the 
Adrenal Cortex will be held in Milan, Aug. 31 to Sept. 2, 1953, organized by the University 
of Studies and sponsored by the Societa Italiana di Reumatologia. The scientists most qualified 
in this subject have been invited to the meeting. The Symposium will deal with biologic and 
clinical topics, to be presented as short papers, lasting not more than 20 minutes. A complete 
discussion, open to all persons, will follow each paper. Italian, French, and English will be 
the official languages. 

For further information apply to Prof. C. B. Ballabio, Secretary of the Congress, Clinica 
Medica dell’Universita di Milano, via F. Sforza 35, Milano, Italy. 


Course in Postgraduate Gastroenterology.—The National Gastroenterological Asso- 
ciation announces that its Fifth Annual Course in Postgraduate Gastroenterology will be given 
at the Hotel Biltmore in Los Angeles, on Oct. 15, 16, and 17, 1953. 

The Course will again be under the direction and co-chairmanship of Dr. Owen H. Wangen- 
steen, Professor of Surgery of the University of Minnesota Medical School, who will serve as 
surgical co-ordinator, and Dr. I. Snapper, Director of Medical Education, Cook County Hospital, 
Chicago, who will serve as medical co-ordinator. 
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One complete session will be devoted to a Clinic at the College of Medical Evangelists at 
Loma Linda. 

For further information and enrollment write to the National Gastroenterological Association, 
Department GSJ, 1819 Broadway, New York 23, N. Y. 


GENERAL NEWS 


Gamma Globulin for Measles and Hepatitis.—Recently, the National Foundation for 
Infantile Paralysis completed negotiations for the purchase of the present inventory of certain 
processors of commercial gamma globulin as well as the future production by these same 
producers. In agreement with the American National Red Cross all gamma globulin processed 
from Red-Cross-donated blood, as well as the commercially produced gamma globulin purchased 
by the National Foundation, has been placed under control of the Office of Defense Mobilization. 
The National Foundation does not have in its possession or control any supply of the blood 
fraction. 

It has been agreed by all parties concerned that gamma globulin will be available for measles 
prophylaxis and for use by physicians in the treatment of infectious hepatitis, irrespective of the 
resulting limitation of gamma globulin available for use in poliomyelitis epidemics. 

The Office of Defense Mobilization will allocate the available gamma globulin through State 
and Territorial Health Officers for use in measles and infectious hepatitis, and will make 


additional distribution for the purpose of controlling poliomyelitis. 

Physicians who are unable to purchase gamma globulin through their regular drug supply 
channels are advised to request supplies from their loca! or state health departments. There will 
be no charge for this gamma globulin, since the Red Cross has already paid for the processing 
and packaging of the material, and the Nationdl Foundation for Infantile Paralysis, through 
its arrangement with the commercial processors, has purchased the commercial supply at the 
same rate as that currently supplied defense agencies under governmental contract. 

The National Foundation does not have gamma globulin available for distribution, nor will 
it determine how available supplies shall be used. That is the function of the Office of Defense 


Mobilization. 
Since it has been obvious for some year and a half that gamma globulin would be in short 
supply, the above plan was agreed upon by all interested agencies, governmental, private, and 


public, to avoid wasteful use of gamma globulin 


ame 


Books 


Applied Physiology. By Samson Wright, M.D., F.R.C.P. Ninth edition. Price, $9.00. 
Pp. 1190, with 688 iilustrations. Oxford University Press, 114 5th Ave., New York 11, 1952. 


The ninth edition of Samson Wright's “Applied Physiology” is the first new edition of this 

standard British text since 1948. The opening chapter, constituting the first 132 pages of the 

b book, has been newly written and developed in accord with the concept of physiology which 

has been so greatly amplified and clarified in recent years, i. e., the maintenance of a constant 

internal environment in the face of changing external environmental conditions. The chapters 

on “Metabolism,” “Endocrine Control of Metabolism,” and “Reproduction” have also been 
extensively rearranged. 

The material is clearly and sequentially presented, with numerous diagrams and illustrations 
augmenting the text. Clinical examples have been profusely utilized in demonstrating physio- 
logical principles. 

“Applied Physiology” is an unusually complete textbook and would be a valuable addition 
to any physician's library as a source of review material for either clinical or experimental 
physiology. 

References, though few, are conveniently placed at the bottom of each page and after 
descriptive diagrams. 


Normal Blood Pressure and Hypertension. By Arthur M. Masters, M.D.; Charles I. 
Garfield, M.D. and Max B. Walters, M.D., F.R.C.P. Price, not given. Pp. 144, with illus- 
trations. Lea & Febiger, 600 S. Washington Sq., Philadelphia 6, 1952. 


Because of the high incidence of hypertension and because of the new therapeutic measures 
available, all physicians who are concerned with the diagnosis and treatment of hypertension will 
find this a valuable book as well as an interesting excursion into the history of medicine. 

The authors devote approximately half of the book to the history of the technique of blood 
pressure measurement from the earliest known measurement, by Hales in 1733, up to the 
present time. They trace the parallel attempts of the pioneer physicians to establish criteria for 
normal and abnormal pressures. The development of the present-day accepted standards, 
primarily from statistics from insurance examinations, is explained. Convincing arguments 
for the revision of these standards are presented 

An interesting discussion of the effect of age, sex, emotional states, posture, sleep, soft tissue 


and vascular factors, weight, race, and other miscellaneous factors on the level of blood pressure 
is thought-provoking. 

In conclusion, the authors present a statistical study of 74,000 unselected individuals repre 
sentative of the average healthy working population. From this study they derived new 


criteria for normal blood pressure and for hypertension. This material is all presented in easily 
understood tables and charts. These are worthy of the consideration of every physician 
interested in the problem of hypertension, 


Side Effects of Drugs. By L. Meyler. Translated by Ph. Vuijsje and W. Mulhall Corbet. 
Price, $5.50. Pp. 268. Elsevier Press, Inc., 402 Lovett Blvd., Houston 6, Texas; 118 


Spuistraat, Amsterdam, Netherlands, 1952. 


t There has been a need for a book of this title and scope for a considerable time. The 
enormous expansion of drug therapeutics within the past few years has resulted in a situation in 
which the physician finds himself employing drugs more than half of which were not known ten 


years ago. The consequence and penalty of this is a marked increase in the incidence of toxic 
reactions to drugs. The present book is valuable in being a fairly comprehensive cataloguing 
of the reactions reported in the current literature, but its telegraphic style and the lack of 


judicial discrimination in presenting a survey of the problems involved detract much from its 
usefulness. There are a few errors and some oversights which may prove disturbing. For 
example, the drug mephenesin is listed on page 42 with attendant reactions and the drug 
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with a slightly different set of reactions. Since these are identical 
agents, the unwary reader could easily be confused. On the whole, the extensive bibliographic 
references to the published literature in this field represents the redeeming feature of this 
work, 


“myanesin” on page 51 


Five Pamphlets: 1. A Home Program for Independently Ambulatory Patients. 2. 
A Home Program for Patients Ambulatory with Aids. 3. A Home Program for 
Wheel Chair Patients. 4. A Home Program for the Care of Bed Patients. 5. 
Multiple Sclerosis. By Edward FE. Gordon, M.D. Price, not given. National Multiple 
Sclerosis Society, 270 Park Ave., New York 17, N. Y.. 1952. 


In a disease as relentlessly progressive and disheartening for both the patient and the doctor 

as multiple sclerosis any organized program of action will be welcome. These five pamphlets are 
based on the experience of experts and certainly represent an advance in procedure over the é 


haphazard measures which the doctor who sees only an occasional case is likely to prescribe. 
It would be wise if the National Multiple Sclerosis Society made these pamphlets readily 
available for doctors. 


Diseases of the Chest. By T. Royle Dawber, M.D., F.A.C.P., Lloyd E. Hawes, M.D., 
D.A.B.R. Price, $10.00. Pp. 440, with 216 illustrations. Williams & Wilkins Company, 
Mount Royal and Guilford Aves., Baltimore 2, 1952. 


This handsomely printed and profusely illustrated book, joint product of physician and 
radiologist, emphasizes especially the value of the x-ray in diseases of the chest. There are 
over 200 reproductions of roentgenograms, and the text is really built around these. Although 
“Diseases of the Chest” is not exactly a textbook, the thoracologist can hardly afford to be 
without a compendium of this sort. 


Physician’s Handbook. By Marcus A. Krupp, M.D., Norman J. Sweet, M.D., Ernest Jawetz, 
Ph.D., M.D., and Charles D. Armstrong, M.D. Seventh edition. Price, $2.50. Pp. 380, with 
charts and tables. Lange Medical Publications, University Medical Publishers, Post Office 
Box 1215, Los Altos, Calif. 


This is the most recent revision of a book which has already become familiar to many in the 
medical profession. It is an effort to combine into one small easy-to-use handbook the most 
frequently sought factual data, laboratory tests, and clinical aids used in all branches of medicine. 

In this edition the section on surgery has been completely rewritten. The entire book is 
up-to-date, concise, and complete. 


Medical Licensure Examinations: Topical Summaries and Questions. By Harold 
Rypins. Edited by Walter L. Bierring, M.D., with the collaboration of a review panel. 
Seventh edition. Price, $8.00. Pp. 856. J. B. Lippincott Company, 227-231 S. 6th St., 
Philadelphia 5; Aldine House, 10-13 Bedford St., London, W.C. 2; 2083 Guy St., Montreal, 
1952. 
It seems a pity that examinations for medical licensure must to such a large extent be tests 
of memory rather than understanding. Since this is the case, however, this book seems the ideal 
compendium for those who wish to find stated in brief and understandable form the facts of 
medical science.’ Anyone who can answer the lists of questions presented at the end of each ‘ 
chapter can no doubt pass his examinations without difficulty. 


Clinical Progress in Cardiovascular Disease. [:dited by Herrman L. Blumgart, M.D., with 
many contributors. Price, $4.50. Pp. 132, with 9 illustrations. Grune & Stratton, Inc., 
381 4th Ave., New York 16, 1952. 


This little book is a reprint of a number of articles which have appeared in the journal 
Circulation in the section “Clinical Progress.” The editor says in his introduction, “The essays 
of the present volume were chosen because they are pertinent to significant problems of current 
interest.” However, the subjects are not too closely related, and, as Circulation is readily 
accessible, one may question the importance of publication in this form. 
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Inhibition of Excess Parasympathetic 
Stimuli in Peptic Ulcer with Banthinee 


Medical literature now contains 
more than 200 references to the benefi- 
cial role of Banthine Bromide (brand of 
methantheline bromide) as evidenced by 
a marked healing response of peptic 
ulcers. Rapid symptomatic improve- 
ment, particularly with reference to pain 
relief, is followed by roentgenographic 
demonstration of crater filling. 

The therapeutic action of the drug 
in decreasing hypermotility and hyper- 
acidity, together with the remarkable 


early subjective benefit, is indeed a 
desired approach in ulcer management. 

Treatment is individualized to the 
patient’s needs. One or two tablets (50 
to 100 mg.) is administered every six 
hours, around the clock, in conjunction 
with appropriate diet control and ant- 
acid medication as indicated. 

Banthine is accepted by the Council 
on Pharmacy and Chemistry of the 
American Medical Association. Searle: 
Research in the Service of Medicine. 


Ulcer Facies Composite 
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MEDICINE 


Edited by men of outstanding reputation in the fields 
of industrial health and preventive industrial hygiene: 
Pref. Philip Drinker, Boston, Chief Editor; Robert 
Kehoe, M.D., Cincinnati; James Sterner, M.D., 
Rochester, N. Y.; Frank Patty, Detroit, Mich.; 
Theodore Hatch, Pittsburgh; Frank Princi, M.D., 
Cincinnati; Fenn E. Poole, M.D., Glendale, Calif.; 
William A. Sawyer, Rochester, N. Y. 


Covering the research and field aspects of industrial 
hygiene and the clinical and medical aspects of occupa- 
tional industrial health programs. 


YY 


CA cCNew Grip on Problems 
of Industrial CMedicine 


THROUGH A Journal Designed For Your Interests 


A.M.A. Archives of INDUSTRIAL HYGIENE and OCCUPATIONAL 


Merging the best features of Occupational Medicine 
and The Journal of Industrial Hygiene and Toxicology. 


Integrated closely with the activities of the Council 
of Industrial Health of the A. M. A. and the American 
Industrial Hygiene Association. 


A Better and More Useful Journal of Industrial Medicine! 


Such is the result which the Editorial Board of A. M. A. 
Archives of INDUSTRIAL HYGIENE and OCCUPA. 
TIONAL MEDICINE has achieved by combining parallel 
publications. 

To the thousands of physicians who are directly or indi- 
rectly concerned today with medicine in industry, the new 
journal will bring reports of the continuing and important 
developments in the field, with original articles covering prob- 
lems and day to day experiences of physicians in industry; an 
excellent abstracting service similar to that carried in the 
Journal of Industrial Hygiene and Toxicology; additional 
foreign journal abstracting; reviews. 


Whether servicing industrial firms, attending employees, 
applying to general practice some of the tindings of industrial 
medicine, or merely watching this expanding field, you will 
want to receive this vital new periodical. 


AMERICAN MEDICAL ASSOCIATION 
535 N. Dearborn Street, Chicago 10 


Enter my subscription to A. M. A. Archives of INDUSTRIAL 


the next issue. Per year, $8.00 in U. S. (Canadian, $8.40; 


I enclose 


HYGIENE and OCCUPATIONAL MEDICINE to start with 
Foreign, $9.00), 
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to establish “HABIT TIME”... 


to control constipation... 


Petrogalar—for constipation and as 
an adjunct to a rational regimen 
of diet and exercise. 


PETROGALAR™ 


Aqueous Suspension of Mineral Oil 


i 
4 
Prd ‘ 
Philadelphia 2, Pa. 


31. Abbey, 151 West Sist Street........ 6.00 8.50-10.00 
32. Ambassador, Park Ave. & Sist St. 11.00-15.00 14.00-18.00 


. Astor, Broadway & 44th Sf........ $ 7.00-10.00 $1¢.00-15.00 
Barbizon (For Women) 140 East 
4.75- 5.50 8.00- 8.50 n 
. Barbizon-Plaza, 101 West 58th St.. 6.50 8.50 11.00-14.50 e e e 


19. Great Northern, 118 West 57th St.  6.00- 7.00 8.00-10.00 


75. New Yorker, Eighth Ave. & 34th St. 5.50-10.00 9.00-16.00 


24. Park Sheraton, Seventh Ave. & 


Schedule of Rates 


Double or 
Single Twin 
Hotel Bedrooms Bedrooms 


Essex House, 160 Central Park 
Governor Clinton, Seventh Ave. & 


84. Grosvenor, 35 Fifth Ave............ 7.00- 9.00 10.00-12.50 
. Henry Hudson, 353 West 57th St... 5.00- 7.00 8.00-12.00 
60. Knickerbocker, 120 West 45th St... ites 8.00 
53. Luxor Baths (For Men) 121 West Ju ne 1-5 
76. McAipin, Broadway & 34th St..... 6.00- 9.50 8.00-13.00 
Madison, 15 E. 58th St............. 6.50- 8.50 8.50-12.00 


Martinique, Broadway & 32nd St. 5.50 7.50 8.00-12.00 


ee aad 960-1000 | New York City in June, 1953 will be the medical 


5.00-10.50 7.50-13.50 capital of the world. Visitors from every 
iccadilly, 227 West 45th St........ 6.00- 7.00 8.00-10.00 
Piaza, Fifth Ave. & 59th St... 10.00-14.00 14.00-24.99 | country will be attending the A. M. A. meeting. 
President, 234 West 48th St........ 5.00- 6.00 6.00- 8.00 It will provide you a fruitful source of new 
Prince George, 14 East 28th St..... 5.00 6.00 7.50-10.50 information on the advances of scientific medicine. 
St. Moritz, 50 Central Park South Suites only 
Savoy Plaza, Fifth Ave. & 58th St.  11.00-16.00 15.00-20.00 
Shelburne, Lexington Ave. & 37th Plan now for your attendance at this 
St. 8.00-10.00 10.00-14.00 outstanding meeting. You will find a broad variety 
Shelton, Lexington Ave. & 49th St. 6.00-11.00 8.00-14.00 
Statler, Woman's Auxiliary Hdaqtrs. of subjects covered . . . and there will be 
Seventh Ave. & 33rd St........... 6.00-10.50 9.00-17.00 ample opportunity for discussion of your problems 
Sutton, 330 East 56th St.......... 4.50 : ‘ » 
Taft, Seventh Ave. & SOth St... 4.75 8.75 9.50-12.50 with demonstrators in the scientific exhibits. 
Vanderbilt, Park Ave. & 34th St... 6.50- 8.50 10.00-12.00 ; 
Waldorf Astoria (Headquarters Remember, there is no registration fee, but be sure 
Hotel, no rooms available) 
Westbury, Madison Ave. at 69th St. ee 16.00 to do two things... . register in advance 
Woodstock, 127 West 43rd St...... ie 8.00-12.50 and make your hotel reservation. Use the forms on 
Grand Central Palace.............. Location of exhibits these pages and mark your calendar so that 
Rates subject to 5% New York City tax on hotel rooms you'll be in New York June 1-5, 1953. 


Register in advance using this application 3 
i 


Please fill out this coupen in full and return it at once to the American Medical Association, 535 North Dearborn Street, Chicago 10, 
Illinois, and receive your registration identification card for the New York Meeting. 


(Office address—Street, City, Zone and State) 


do hereby declare that I am a Member of the .......... 


Full name of each guest. Please do not include a physician as a guest. Every doctor must register in his own name. 


| 
| 
| 
| 
| 
| 
J 


47. Barclay, iii East 48th St.......... Suites only 

62. Beaux Arts, 310 E. 44th St......... 6.50- 8.50 8.50-12.00 

43. Beekman Tower, First Ave. & 
6.00- 8.00 7.00-12.50 

. Bretton Halil, Broadway & 86th St. 4.00- 6.00 6.00- 7.00 

45. Bristol, 129 West 46th St........... er 7.00- 8.50 ~ 

46. Chatham, Vanderbilt Ave. & 48th / Mi ‘ 
CCHIN 

65. Claridge, Broadway & 44th St..... 6.00 8.00 8.00-11.00 WVU 

70. Commodore, Lexington Ave. & * 
10.50-14.00 

64. Dixie, 250 West 43rd St............. 5.00- 6.00 8.00- 9.50 4 


58 
| 
80. 
3ist St. 
83. Gramercy Park, Lexington Ave. & 
2ist St. 
29 
: 55. 
14. 
49. 
82. 
13. 
15. 
73. 
‘ 
5 48. / 
: 78. 
25. 
35. 
: 77. 
40. 
6. 
66. 
54. 
e 
Please write plainly or print your name 
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IMPORTANT: All reservations for 
rooms must be cleared with the local 
subcommittee on hotels. 


} 


i 


| 


| 


i 
hed 
= 
LIL ILI LIL 


AVENVE — — — 


im 


4 


f 


Contacting individual hotels will be use- 
less as your application will in any case 
be referred to the subcommittee. Use the 
form at the bottom of this page address- 
ing the Chairman, American Medical 
Association, Subcommittee on Hotels, 
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PARK AVENVE 
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500 Park Avenue, New York 22, New | 


[ APPLICATION FOR HOTEL ACCOMMODATIONS 


| Be sure to give four choices of hotels 
Edward P. Flood, M.D. 
Chairman, American Medical Association 
Subcommittee on Hotels 
j 500 Park Avenue, New York 22, N. Y. 
Make | Please reserve the following: 
| First Choice Third Choice 
| Second Choice Fourth Choice 
| Please check whether you prefer a double. . .or twin, ..... bedroom 
Room(s) and Partior Rate $...... 
| AM. 
* | Note: You will receive confirmation direct from the hotel accepting the reservation when made. 
Rooms will be occupied by: 
| (Please attach list of additional names if you do not have sufficient space here.) 


Name Street Address City Zone State 


rooms reserved. 
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When your cardiac or other patients requiring salt : 
restriction find that the flavor of salt is essential ; 
to their enjoyment of food, Neocurtasal — sodium-free 
salt substitute —will give the desired salty tang : 
to otherwise ‘‘flat’’ foods. 


Neocurtasal is completely sodium-free. It contains 
potassium chloride, ammonium chloride, potassium 
formate, calcium formate, magnesium citrate 


Write for pad of diet sheets . 


IODIZED 


convenient 2 oz. shakers 
and 8 oz. bottles 


ains potassium iodide 0. 01%) 


WINTHROP-STEARNS, INC. > NEW YORK, N.Y. - WINDSOR, ONT. 
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in ulcerative colitis 
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BRAND OF SALICYLAZOSULFAPY RIDINE 


has been found to be one of the most effective 
methods of treatment heretofore used in ulcerative colitis, states Dr. 
Lester M. Morrison in a report in the January 31, 1953 issue of 
J. A. M.A. 


* * * * * 


Taken from Dr. Morrison’s summary: 


A series of 60 patients with chronic ulcerative colitis was treated and 
studied over a three year period of time with salicylazosulfapyridine 
(Azulfidine) in clinical practice. 


Intolerance to the drug occurred in 13, or 21% of the patients. 


Of the 47 (79%) patients who were tolerant to treatment 11, or 18%, 
remained symptom free after three years as compared to 3, or 5%, in 
the control series. Thirty one, or 52%, of patients who had received 
the drug were significantly improved as compared to 19, or 32%, of 
the controls. Sixteen, or 26%, of the treated patients were relatively 
unchanged as compared to 32, or 53%, of controls. In the treated 
group 2, or 4%, of patients became worse as compared to 6, or 10%, 
of the controls. 


Salicylazosulfapyridine (Azulfidine) is useful in the treatment of 
chronic ulcerative colitis and should be investigated further to increase 
its tolerance and effectiveness. 


* 


* * 


Azulfidine tablets 0.5 gram are supplied in bottles of 100, 500 and 1000 tablets. 


PHARMACIA LABORATORIES, INC. 


Executive Offices: 270 Park Avenue, New York 17, N. Y. 
Sales Offices: 300 First Street N. E., Rochester, Minn. 
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Regitine’ 


(phentolamine methanesulfo- 
nate Ciba), preferred in the 
diagnosis of pheochromocyto- 
ma, the cause of the most com- 
mon form of hypertension of 
known etiology. The injection 
of this adrenergic blocking 
agent affords an accurate test 
that is relatively safe, and can 
be simply performed by any 
physician, unassisted, in his 
office. 


— 


Esomid 


chloride (hexamethonium 
chloride Ciba), a potent 
oral hypotensive agent, 
may be particularly valu- 
able in those patients with 
severe hypertension which 
has failed to respond to 
Apresoline. Esomid acts as 
a ganglionic blocker, in- 
hibiting the transmission 
of impulses through all 
autonomic ganglia. 


three new agents 
in the control of 


hypertension 
/ / 
Complete information 
! / can be obtained by writing to 
7 the Medical Service Division, 


Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey. 


Apresol ine’ 


hydrochloride (hydralazine hydrochlo- 
ride Ciba), an agent of choice (for use) in 
the treatment of hypertension. This orally 
effective antihypertensive is believed to 
act centrally to produce a gradual, sus- 
tained decrease in blood pressure while 
increasing blood flow through the kidneys, 
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